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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investiga¬ 
tion  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  Investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety 
of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inadequate  condition.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general  condi¬ 
tion  and  the  downstream  damage  potential.  - - — - - 1 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 


State  Located: 
County  Located: 
Stream: 


Date  of  Inspection: 


Newtown-Hof fman  Creeks  Watershed 
Project  -  Floodwater  Retarding 
Dam  Site  18 
N.Y.  700 

New  York 

Chemung 

Hoffman  Brook  (a  tributary  of 
Chemung  River) 

June  24,  1981  and  July  15,  1981 


ASSESSMENT 

Based  on  the  evaluation  of  the  existing  conditions,  the  condition 
of  the  Newtown-Hof fman  Creeks  Watershed  Project  -  Floodwater  Retarding 
Dam  Site  18  is  considered  to  be  good.  The  examination  of  documents  and 
visual  observations  did  not  reveal  conditions  which  constitute  a  hazard 
to  human  life  or  property. 

The  spillway  capacity  was  evaluated  according  to  the  recommended 
procedure  and  was  found  to  pass  the  required  spillway  design  flood  of 
100  percent  of  the  Probable  Maximum  Flood  (PMF).  Therefore,  the  spill¬ 
way  capacity  is  rated  as  adequate. 

The  following  recommendation  should  be  implemented  within  three 
months  from  notification  to  the  owner: 

1.  An  emergency  action  plan  should  be  developed,  including  a 

formal  warning  system  to  alert  the  downstream  residents  in  the 
event  of  an  emergency. 
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NEWTOWN-HOFFMAN  CREEKS  WATERSHED  PROJECT 
FLOODWATER  RETARDING  DAM  SITE  18 
N.Y.  700 


OVERVIEW 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NEWTOWN-HOFFMAN  CREEKS  WATERSHED  PROJECT  - 
FLOODWATER  RETARDING  DAM  SITE  18 
N.Y .  700 

DEC  I.D.  NO.  61D-4285 
CHEMUNG  RIVER  BASIN 
CHEMUNG  COUNTY,  NEW  YORK 


SECTION  1:  PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority 

The  Phase  I  Inspection  reported  herein  was  authorized  by  the 
Department  of  the  Army,  New  York  District,  Corps  of  Engineers, 
to  fulfill  the  requirements  of  the  National  Dam  Inspection  Act, 
Public  Law  92-367. 

b.  Purpose  of  Inspection 

The  inspection  was  to  evaluate  the  existing  conditions  of  the 
subject  dam  to  identify  deficiencies  and  hazardous  conditions, 
determine  if  they  constitute  hazards  to  life  and  property,  and 
recommend  remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Dam  and  Appurtenances 

Newtown-Hoffman  Creeks  Watershed  Project  -  Floodwater  Retarding  Dam 
Site  18  consists  of  an  earth  embankment  approximately  780  feet  long 
with  a  maximum  height  of  about  71  feet  from  the  downstream  toe.  The 
embankment  has  a  design  crest  width  of  20  feet  and  an  upstream  slope 
of  3  horizontal  to  1  vertical,  with  a  10-foot-wide  berm  near  the 
normal  pool  level.  The  downstream  slope  is  2.5  horizontal  to 
1  vertical.  The  upstream  and  downstream  faces  of  the  dam  are 
covered  with  grass . 

The  spillway  facilities  for  the  dam  consist  of  two  vegetated  earth 
emergency  channels,  one  on  each  abutment,  and  a  riser-type  primary 
spillway  located  near  the  right  abutment  (looking  downstream).  The 
emergency  spillways  are  trapezoidal  channels  with  base  widths  of 
180  feet  on  the  left  abutment  and  74  feet  on  the  right  abutment. 

The  side  slopes  of  the  channels  are  3  horizontal  to  1  vertical  for 
the  left  abutment  spillway  and  1  horizontal  to  1  vertical  for  the 
right  abutment  spillway.  The  control  sections  of  the  emergency 
spillways  are  located  in  line  with  the  axis  of  the  dam  at  approxi¬ 
mately  eight  feet  below  the  dam  crest  level. 


The  primary  spillway  structures  are  comprised  of  a  reinforced 
concrete  intake  riser  which  discharges  into  a  30-inch-diameter 


reinforced  concrete  pipe,  terminating  at  a  reinforced  concrete 
impact  basin  at  the  downstream  toe.  The  discharge  pipe  is  equipped 
with  reinforced  concrete  antiseep  collars. 


The  reservoir  drain  facilities  consist  of  a  16-inch-diameter  cast 
iron  pipe  extending  from  the  upstream  toe  to  the  primary  spillway 
riser.  Flow  through  the  pipe  is  controlled  by  a  manually  operated 
upstream  sluice  gate.  The  gate  stem  extends  along  the  upstream  face 
of  the  dam  to  a  hoist,  about  five  feet  above  the  normal  pool  level, 
located  approximately  25  feet  to  the  left  of  the  primary  spillway 
riser . 

b.  Location 

The  dam  is  located  on  Hoffman  Brook,  a  tributary  of  Chemung  River, 
approximately  one  mile  northwest  of  the  city  limits  of  Elmira  in 
Chemung  County,  New  York.  Plate  1  illustrates  the  location  of  the 
dam. 

c.  Size  Classification 

The  dam  is  classified  to  be  of  intermediate  size  based  on  its 
71-foot  height  and  750  acre-feet  maximum  storage  capacity. 

d.  Hazard  Classification 

The  dam  is  classified  to  be  in  the  high  hazard  category.  Elmira 
Reservoir,  an  earth  dam  with  an  approximate  height  of  34  feet  and 
storage  capacity  of  420  acre-feet,  is  located  immediately  below  the 
dam.  Downstream  from  Elmira  Reservoir,  Hoffman  Brook  flows  through 
residential  areas  of  Elmira  before  joining  Chemung  River  approxi¬ 
mately  2.5  miles  below  the  dam. 

It  is  estimated  that  failure  of  the  dam  under  maximum  pool  level 
would  cause  loss  of  more  than  a  few  lives  and  significant  property 
damage  in  this  area. 

e.  Ownership 

The  dam  is  owned  and  operated  by  Chemung  County,  New  York.  Mr. 
Stanley  Benjamin,  County  Executive,  J.  H.  Hazlett  Building, 

205  Lake  Street,  Elmira,  New  York  14901,  (607)  739-3009. 

f.  Purpose  of  Dam 

The  dam  is  a  floodwater  retarding  structure. 

g.  Design  and  Construction  History 

The  dam  was  designed  by  the  U.S.  Department  of  Agriculture,  Soil 
Conservation  Service  (SCS)  in  1976.  Construction  of  the  dam  was 
completed  in  October  1978. 

h.  Normal  Operating  Procedure 

The  reservoir  is  normally  maintained  at  the  crest  level  of  the 
primary  spillway  riser  at  Elevation  1130.9  (USGS  Datum).  The 
emergency  spillway  crests  are  at  Elevation  1153.5. 


1.3  PERTINENT  DATA 


Elevations  referred  to  in  this  section  and  subsequent  sections  of 
the  report  were  obtained  from  design  and  as-built  drawings. 


a.  Drainage  Area  (sq.  mi.) 

b.  Discharge  at  Dam  (cfs) 

Principal  spillway  at  top  of  dam 
Auxiliary  spillway  at  top  of  dam 
Reservoir  drain  at  top  of  dam 

Total  spillway  capacity  at  top  of  dam 


3.6 


160 

17970 


40± 


18130 


c.  Elevation  (USGS  Datum)  (feet) 
Top  of  dam 

Auxiliary  spillway  crest 
Principal  spillway  crest 
Reservoir  drain,  invert 


1161. 6(1J 

1153.5 
1130.9 

1102.5 


d.  Reservoir  (acres) 

Surface  area  at  top  of  dam 

Surface  area  at  crest  of  auxiliary  spillway 
Surface  area  at  crest  of  principal  spillway 

e.  Storage  Capacity  (acre-feet) 

Top  of  dam 

Auxiliary  spillway  crest 
Principal  spillway  crest 


32.0 

21.0 

11.0 


750 

515 

137 


f .  Dam 
Type 
Length 
Height 
Top  width 
Side  slopes 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 

K.  Primary  Spillway 
Type 
Length 

Crest  elevation 


Earth  embankment 
780  feet 
71  feet 
20  feet 

Downstream:  2.5H:1V 
Upstream:  3H: IV 
Yes 
No 
Yes 
No 


Drop  Inlet 

15  feet  (weir  length) 
1130.9 


TT) 


Design  crest 


elevation. 
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h.  Emergency  Spillway 
Type 

Length 


Crest  elevation 

i.  Regulating  Outlet 
Type 

Length 

Access 


Regulating  facilities 


Two  trapezoidal 
earth  channels 
180  feet  (left 
abutment ) 

74  feet  (right 
abutment ) 
1153.5 


16-inch  cast  iron 
pipe 
72  feet 

Accessible  through 
riser 

Sluice  gate 
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SECTION  2:  ENGINEERING  DATA 


2.1  DATA  AVAILABLE 


Available  information  was  obtained  from  New  York  State  Department 
of  Environmental  Conservation,  Dam  Safety  Division  files,  and  from 
the  files  of  the  SCS  in  Syracuse,  New  York.  Available  information 
includes  design,  as-built  drawings,  and  engineering  reports. 

2.2  GEOLOGY 


The  Newt own-Hoff man  Creeks  Watershed  Project  -  Floodwater  Retarding 
Dam  Site  18  is  located  in  the  glaciated  Allegheny  Plateau  section  of 
the  Appalachian  Plateau  Province.  This  section  is  characterized  as 
a  maturely  dissected  plateau  with  the  features  modified  by  continen¬ 
tal  glaciation.  The  modification  consists  of  rounding  off  of  high 
areas  and  deposition  of  glacial  till  in  the  valleys. 

The  dam  site  is  near  the  axis  of  a  northeast  trending  syncline 
(trending  approximately  north  70  degrees  east).  The  folding  is 
gentle  with  the  maximum  dip  of  the  limbs  one  to  two  degrees.  The 
dip  of  the  strata  are  affected  locally  by  the  folding;  however, 
regionally,  the  rock  strata  dip  south  to  southwest  at  approximately 
50  to  100  feet  per  mile.  The  most  prominent  fracture  orientations 
in  the  region  have  a  strike  of  north  30  degrees  west  with  a  vertical 
dip.  A  secondary  fracture  trace  strikes  north  70  degrees  east  with  a 
vertical  dip,  while  less  prominent  fractures  strike  north-south  and 
north  75  degrees  west. 

The  rock  strata  in  the  area  consist  of  unconsolidated  Pleistocene 
glacial  till  (Wisconsin  Drift)  underlain  by  strata  of  the  Lower  West 
Falls  Group  (Upper  Devonian  Age).  The  glacial  till  consists  of  a 
mixture  of  clay  and  silt  with  varying  quantities  of  gravel.  The 
glacial  till  is  relatively  thin  on  hilltops  and  slopes  and  up  to 
40  feet  thick  in  the  valleys.  The  bedrock  consists  of  a  thick 
sequence  of  interbedded  very  dark  gray  to  black  shale  and  siltstone 
which  may  be  up  to  2,000  feet  thick.  The  upper  portion  of  the  hills 
west  of  the  dam  consists  of  interbedded  very  dark  gray  shales  and 
thin  gray  siltstone. 

The  abutment  slopes  are  relatively  gentle  and  not  susceptible  to 
landslide  slope  movement,  except  near  the  valley  where  minor  slough¬ 
ing  may  occur  in  the  glacial  till. 

2.3  SUBSURFACE  INVESTIGATION 


A  subsurface  investigation  was  conducted  by  the  SCS  in  1971.  This 
program  consisted  of  19  borings  and  63  test  pits.  Boring  and  test 
pit  logs  are  available  in  SCS  files. 
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The  subsurface  conditions  were  described  as  two  to  six  feet  of 
alluvial  gravel  over  glacial  till  in  the  left  half  of  the  valley  and 
bedrock  near  the  surface  in  the  right  side  of  the  valley.  The  right 
abutment  rock  was  classified  as  shale  and  siltstone  with  0  to  8  feet 
of  silty  sand  covering  the  upper  slopes.  In  the  left  abutment, 
bedrock  was  not  encountered  within  the  52-foot  investigation  depth. 

2.4  EMBANKMENT  AND  APPURTENANT  STRUCTURES 


Plates  2  and  3  show  the  plan  and  the  typical  cross  section  of  the 
dam.  As  shown  in  Plate  3,  the  dam  consists  of  a  zoned  embankment 
incorporating  a  centrally  located  cutoff  trench  and  an  internal 
drainage  system  consisting  of  a  chimney  drain  connected  to  a 
trench  drain  beneath  the  downstream  slope.  Plate  4  shows  the  layout 
and  the  details  of  the  trench  drain. 

Most  of  the  embankment  is  reported  to  consist  of  gravelly  glacial 
till.  As  shown  in  Plate  3,  this  material  was  placed  in  the  cutoff 
trench  and  was  extended  to  the  crest  level  through  a  20-foot-wide 
zone  at  the  center  line  of  the  embankment.  A  portion  of  the  upstream 
slope  and  the  section  of  the  downstream  slope  consist  of  rock  fill. 

Plate  5  shows  the  plan  and  the  typical  cross  section  of  the  primary 
spillway  and  reservoir  drain  facilities.  Plates  6,  7,  and  8  include 
selected  subsurface  investigation  boring  logs. 

The  spillway  facilities  were  designed  based  on  hydrologic  and 
hydraulic  analyses  conducted  by  the  SCS .  The  design  calculations 
are  available  in  SCS  files. 

2.5  CONSTRUCTION  RECORDS 


The  dam  was  constructed  under  the  supervision  of  the  SCS.  Complete 
construction  records  are  available  in  SCS  files.  No  major  post¬ 
construction  changes  were  instituted. 

2.6  OPERATING  RECORDS 


Because  the  dam  is  an  ungaged  flood-retarding  structure,  no  oper¬ 
ating  records  are  maintained  for  the  dam.  During  severe  weather 
conditions,  the  dam  is  monitored  by  the  SCS  and  Chemung  County 
personne  1 . 

2.7  EVALUATION  OF  DATA 

The  information  obtained  from  the  state  and  SCS  files  is  considered 
to  be  adequate  for  Phase  I  inspection  purposes. 
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SECTION  3:  VISUAL  INSPECTION 
3.1  FINDINGS 


a.  General 

Visual  inspections  of  the  dam  were  conducted  on  June  24  and  July  15, 
1981.  On  both  dates,  the  pool  level  was  approximately  at  the 
primary  spillway  crest. 

b.  Embankment 

No  signs  of  distress,  seepage,  or  misalignment  were  observed.  While 
the  crest  of  the  dam  is  covered  with  grass,  the  upstream  and  down¬ 
stream  faces  are  covered  with  crown-vetch.  It  appears  that  a 
portion  of  the  upstream  slope  in  the  vicinity  of  the  berm  may  have 
settled  slightly.  The  upstream  berm,  while  above  water  level  in  the 
area  near  the  abutments,  was  submerged  at  the  center  of  the  dam. 
There  are  two  internal  drainage  pipes  which  discharge  into  the 
stream  from  each  side  of  the  primary  spillway  impact  basin.  The 
pipe  right  of  the  impact  basin  was  found  to  be  discharging  approxi¬ 
mately  10  to  15  gallons  per  minute,  while  the  pipe  on  the  left  was 
dry.  The  top  of  the  dam  was  surveyed  relative  to  the  emergency 
spillway  crest  elevation  and  was  found  to  be  in  conformance  with 
as-built  elevations. 

c.  Primary  Spillway 

The  primary  spillway  facilities  consist  of  a  concrete  drop  inlet 
structure  discharging  into  a  30-inch  reinforced  concrete  pipe 
terminating  at  an  impact  basin  at  the  downstream  toe.  Components  of 
the  primary  spillway  were  in  satisfactory  condition. 

d.  Emergency  Spillway 

The  emergency  spillways  are  trapezoidal  vegetated  earth  channels 
with  one  located  on  the  left  abutment  and  the  other  on  the  right 
abutment.  The  channels  are  in  good  condition.  The  grass  cover  is 
well  established  and  adequately  maintained.  The  approach  and 
discharge  channels  were  free  of  brush  and  trees  or  debris  which 
could  pose  a  potential  for  blockage  of  the  spillways. 

e.  Reservoir  Drain 

The  reservoir  drain  facilities  consist  of  a  16-inch-diameter  cast 
iron  pipe,  extending  from  the  upstream  toe  to  the  primary  spillway 
riser.  Flow  through  the  pipe  is  controlled  by  a  manually  operated 
sluice  gate.  The  gate  was  partially  opened  by  county  personnel 
and  observed  to  be  functional. 

f.  Downstream  Channel 

The  downstream  channel  below  the  primary  spillway  concrete  impact 
basin  is  the  natural  stream  bed.  The  channel  appears  to  be  stable 
in  the  near  vicinity  of  the  dam. 
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g.  Reservoir 

There  are  no  visible  signs  of  instability  or  sedimentation  problems 
within  the  reservoir  area. 


3.2  EVALUATION 

The  dam  was  found  to  be  in  good  condition.  At  this  time,  no  condi¬ 
tions  were  observed  that  would  require  remedial  action. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

The  reservoir  is  normally  maintained  at  the  crest  level  of  the 
primary  spillway.  The  dam  is  a  flood-retarding  structure  and 
has  no  formal  operating  procedure. 

4.2  MAINTENANCE  OF  THE  DAM 

The  dam  is  maintained  by  Chemung  County  Soil  and  Water  Conservation 
District  and  the  maintenance  condition  of  the  dam  is  considered  to 
be  satisfactory. 

4.3  WARNING  SYSTEM  IN  EFFECT 

No  formal  warning  system  exists  for  the  dam. 

4.4  EVALUATION 


The  maintenance  condition  of  the  dam  is  considered  to  be  good. 
Development  of  an  emergency  action  plan  is  considered  to  be  advisable 
It  is  reported  by  the  SCS,  Broome  County  office,  that  such  a  plan  is 
currently  being  prepared. 


SECTION  5:  HYDRAULIC /HYDROLOGY 

5.1  DRAINAGE  AREA  CHARACTERISTICS 

Newtown-Roffman  Creeks  Watershed  Project  -  Floodwater  Retarding  Dam 
Site  18  has  a  drainage  area  of  3.6  square  miles.  The  watershed  is 
comprised  of  woodlands  and  farmlands.  Relief  ranges  from  moderate 
to  steep. 

5.2  ANALYSIS  CRITERIA 

As  previously  stated,  the  dam  is  classified  as  an  intermediate  dam 
in  the  high  hazard  category.  Under  the  recommended  criteria  for 
evaluating  emergency  spillway  discharge  capacity,  such  impoundments 
are  required  to  pass  full  PMF. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  using 
the  Dam  Safety  Version  of  the  HEC-1  computer  program  developed 
by  the  Hydrologic  Engineering  Center  of  the  U.S.  Army  Corps  of 
Engineers.  The  data  used  for  the  computer  input  are  presented 
in  Appendix  D. 

5.3  SPILLWAY  CAPACITY 

The  spillway  facilities  for  the  dam  consist  of  a  primary  and  two 
emergency  spillways.  The  emergency  spillways  are  trapezoidal  earth 
channels  with  one  located  on  each  abutment.  The  combined  base  width 
of  the  channels  is  254  feet.  Based  on  the  available  head  relative 
to  the  dam  crest,  the  combined  capacity  of  the  primary  and  emergency 
spillways  is  calculated  to  be  18130  cfs. 

5.4  RESERVOIR  CAPACITY 

The  dam  impounds  a  reservoir  with  a  storage  capacity  of  137  acre-feet 
at  the  primary  spillway  crest  level  (Elevation  1130.9),  515  acre-feet 
at  the  emergency  spillway  crest  level  (Elevation  1153.5),  and  750  acre 
feet  at  the  top  of  the  dam  (Elevation  1161.6). 

5.5  FLOODS  OF  RECORD 
No  data  available. 

5.6  OVERTOPPING  POTENTIAL 


The  PMF  inflow  hydrograph  was  determined  according  to  the  recommended 
criterion  and  was  found  to  have  a  peak  discharge  of  7655  cfs.  The 
hydrograph  was  routed  through  the  dam  using  the  capacity  rating  data 
included  in  the  design  files  and  the  dam  was  found  to  pass  full  PMF 
with  the  reservoir  at  Elevation  1158.5,  leaving  3.1  feet  of  freeboard 
to  the  design  dam  crest  level. 
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5 . 7  EVALUATION 


The  spillway  can  pass  the  recommended  spillway  design  flood  of  full 
PMF  without  overtopping  the  embankment;  therefore,  the  spillway 
capacity  is  classified  to  be  adequate  according  to  the  recommended 
criteria . 


SECTION  6:  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

As  discussed  in  Section  3,  the  field  observations  did  not  reveal 
any  signs  of  distress  that  would  significantly  affect  the  stability 
of  the  dam  at  this  time.  However,  it  should  be  understood  that 
because  the  dam  is  a  flood  control  facility  and  was  at  normal  low 
pool  level  at  the  time  of  inspection,  it  was  not  under  maximum 
loading  conditions  which  would  occur  only  during  the  passage  of 
major  floods. 

b.  Design  and  Construction  Data 

The  dam  was  designed  based  on  geological  and  geotechnical  studies, 
which  included  subsurface  investigations,  laboratory  materials 
testing  and  engineering  analyses.  A  SCS  memorandum,  dated  March 
13,  1972  and  included  in  Appendix  G,  summarized  the  findings  and 
results  of  the  design  investigation. 

The  stability  analyses  were  performed  using  the  Swedish  Circle 
Method.  The  total  stress  strength  parameters  used  were:  internal 
friction  angle,  16  degrees;  cohesion,  850  pounds  per  square  foot; 
saturated  and  submerged  unit  weights,  145  and  82.5  pounds  per  cubic 
foot,  respectively. 

Factors  of  safety  were  reported  to  be  1.57  for  the  3  horizontal  to 
1  vertical  upstream  slope  under  rapid  drawdown  conditions,  and  1.5 
for  the  2.5  horizontal  to  1  vertical  downstream  slope  under  steady 
state  seepage  conditions.  The  available  information  was  reviewed 
and  found  to  be  adequate . 

The  calculated  factors  of  safety  for  this  dam  are  in  excess  of  the 
minimum  factors  of  safety  recommended  by  the  Corps  of  Engineers. 

The  dam  is,  therefore,  considered  to  have  adequate  stability. 

c.  Postconstruction  Changes 
None  reported. 

d.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1.  Based  on  the  recommended 
criteria  for  evaluation  of  seismic  stability  of  dams,  the  structure 
is  presumed  to  present  no  hazard  from  earthquakes. 
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SECTION  7:  ASSESSMENT/RECOMMENDATIONS 


7 . 1  ASSESSMENT 


a.  Safety 

Visual  observations  indicate  that  Newtown-Hof fman  Creeks  Watershed 
Project  -  Fioodvater  Retarding  Dam  Site  18  is  in  good  condition.  No 
conditions  were  observed  that  would  significantly  affect  the  overall 
performance  of  the  structure  at  this  time.  However,  as  previously 
noted,  the  dam  was  not  inspected  under  its  maximum  loading  condition 
which  would  occur  when  the  reservoir  is  filled  during  major  storms. 

The  spillway  capacity  was  evaluated  according  to  the  recommended 
procedure  and  was  found  to  pass  the  required  spillway  design  flood 
of  full  PMF  without  overflowing  the  embankment;  therefore,  the 
spillway  capacity  is  classified  to  be  adequate. 

b.  Adequacy  of  Information 

Available  information,  in  conjunction  with  visual  observations,  is 
considered  to  be  sufficient  to  make  a  Phase  I  evaluation. 

c.  Need  for  Additional  Investigations 

No  additional  investigation  is  considered  to  be  required  at  this 
t  ime . 

d.  Urgency 

The  action  recoasended  below  should  be  implemented  within  three 
months  from  notification  to  the  owner. 

7.2  RECOMMENDATION 

1.  An  emergency  action  plan  should  be  developed,  including  a  formal 
warning  system  to  alert  the  downstream  residents  in  the  event  of 
an  emergency. 
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PHOTOGRAPH  NO.  1 
Dam  Crest  (looking  south) 


PHOTOGRAPH  NO.  2 
Downstream  Face  (looking  south) 


PHOTOGRAPH  NO.  3 

Right  Abutment  Emergency  Spillway  Channel 


PHOTOGRAPH  NO.  4 

Left  Abutment  Emergency  Spillway  Channel 


PHOTOGRAPH  NO.  5 
Primary  Spillway  Intake  Riser 


PHOTOGRAPH  NO.  6 

Reservoir  Drain  Sluice  Gate  Hoist 
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APPENDIX  B 

VISUAL  INSPECTION  CHECKLIST 


Basic  Data 

a.  General 


Newtown-Hof frnan  Creeks  Watershed  Project  - 
Name  of  Dam  Floodwater  Retarding  Dam  Site  18 _ _ 


Fed.  I.D.  #  N.Y.  700 


DEC  Dam  No . 


61D-4285 


River  Basin  Chemung  River  Basin 


Location:  One  mile  northwest  of  Elmira,  in  Chemung  County 
Stream  Name  Hoffman  Brook 


Tributary  of  Chemung  River 
Latitude  (N)  42“  06.9' 

Type  of  Dam _ Earth 


Longitude  (W)  76°  51.5’ 


Hazard  Category  High 


Date(s)  of  Inspection  June  24,  1981  and  July  15,  1981 

Weafher  Conditions  Sunny,  Temp.  80  degrees _ 

Reservoir  Level  at  Time  of  Inspection  El .  1131 . 1  1. 


b.  Inspection  Personnel  Lawrence  Andersen,  P.E.;  James  Poellot, 

P.E.;  Bilgin  Erel,  P.E.;  and  Michael  Bort _ 

c.  Persons  Contacted  (Including  Address  &  Phone  No.)  _ 

Mr.  Stanley  Benjamin,  Chemung  County  Executive,  J.  H.  Hazlett 
Building,  205  Lake  Street,  Elmira,  New  York  14901, 

(607)  739-3009 
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d.  History: 


Date  Constructed  1978 _  Date(s)  Reconstructed  N/A 

Designer  USDA  Soil  Conservation  Service _ 

Constructed  by  Bestway  Construction,  Inc.,  Endicott,  New  York 

Owner  _ Chemung  County,  New  York _ 

2)  Embankment 

a.  Characteristics 

(1)  Embankment  Material  _ Earth _ 

(2)  Cutoff  Type  Trapezoidal  cutoff  trench,  20  to  30  feet  wide 

at  the  base,  to  varied  depths. _ 

(3)  Impervious  Core  None _ 

(4)  Internal  Drainage  System  A  chimney  drain  connected  to  a 

trench  drain  equipped  with  two  8-inch-diameter  perforated 
drainage  pipes. _ 

(5)  Miscellaneous  — 

b.  Crest 

(1)  Vertical  Alignment  Good  (0.2  to  0.8  foot  above  design 

dam  crest  elevation) _ 

(2)  Horizontal  Alignment  Good _ 

(3)  Surface  Cracks  _ None _ 

(4)  Miscellaneous  _ _ 

c.  Upstream  Slope 

(1)  Slope  (Estimate)  3H:1V  (as  designed  and  as  measured) _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  None _ 


(3)  Sloughing,  Subsidence  or  Depressions  None 
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(4)  Slope  Protection  _ Vegetated  Slope _ 

(5)  Surface  Cracks  or  Movement  at  Toe  None _ 

d.  Downstream  Slope 

(1)  Slope  (Estimate)  2.5H:1V  (as  designed  and  as  measured) 


(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  None 


(3)  Sloughing,  Subsidence  or  Depressions  None 


(4)  Surface  Cracks  or  Movement  at  Toe  None 


(5)  Seepage  None 


(6)  External  Drainage  System  (Ditches,  Trenches,  Blanket) 
None 


(7)  Condition  Around  Outlet  Structure  Good 


(8)  Seepage  Beyond  Toe  None 


e.  Abutments  -  Embankment  Contact 
_ No  problems  observed. _ 
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(l)  Erosion  at  Contact  None 


(2)  Seepage  Along  Contact  None 


3)  Drainage  System 

a.  Description  of  System  A  chimney  drain  connected  to  a  trench 

drain  located  under  the  downstream  toe  of  the  dam.  The _ 

trench  drain  is  equipped  with  two  8-inch-diameter  perforated 
pipes,  one  for  each  side  of  the  dam. _ 

b.  Condition  of  System  Only  the  downstream  end  of  the  pipes 
were  visible. 

c.  Discharge  from  Drainage  System  Left  pipe  dry,  right  pipe 

discharging  approximately  10  to  15  gpm  (estimated). _ 

4)  Instrumentation  (Monumentat ion/ Surveys ,  Observation  Wells,  Weirs, 

Piezometers,  etc.)  _ 


None 


5)  Reservoir 


a.  Slopes  Moderate  slopes,  no  problems  observed. _ 

b.  Sedimentation  _ No  problems  observed. _ 

c.  Unusual  Conditions  Which  Affect  Dam  None  observed. _ 

6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  Elmira 

Reservoir,  an  earth  dam  approximately  34  feet  high  with  a 
storage  capacity  of  420  acre-feet,  is  immediately  downstream 
of  the  dam.  Downstream  of  Elmira  Reservoir,  Hoffman  Brook 
flows  through  residential  areas  of  Elmira  to  the  confluence 
with  Chemung  River,  2.5  miles  downstream  from  the  dam. _ 

b.  Seepage,  Unusual  Growth  None _ 

c.  Evidence  of  Movement  Beyond  Toe  of  Dam  None _ 

d.  Condition  of  Downstream  Channel  Good _ 

7)  Spillway(s)  (including  Discharge  Conveyance  Channel) 


a.  General  Service  Spillway:  Concrete  riser  discharging  into 

_ a  30-inch-diameter  reinforced  concrete  pipe. _ 

_ Auxiliary  Spillways:  Two  trapezoidal  vegetated 

_ earth  channels  located  at  each  abutment.  The  base 

_ width  of  the  left  spillway  is  180  feet  and  the  base 

width  of  the  right  spillway  is  74  feet. _ 

.  Condition  of  Service  Spillway  Good 
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c.  Condition  of  Auxiliary  Spillway  Good 


d.  Condition  of  Discharge  Conveyance  Channel  Good 


8)  Reservoir  Drain/Outlet 

Type:  Pipe  _ X _  Conduit  _  Other  _ 

Material:  Concrete  _  Metal  _  Other  Cast  iron 

pipe,  Class  25 _ 

Size:  16- inch-diameter  Length  72  feet _ 


Invert  Elevations: 

Entrance  1102.5 

Exit  1102.15  (as  built) 

Physical  Condition 

(Describe):  Not 

observable. 

Material : 

__ 

Joints: 

Alignment 

— 

Structural  Integrity: 


Hydraulic  Capability: 


Means  of  Control:  Gate  X  Valve  _  Uncontrolled  _ 

Operation:  Operable  X  Inoperable  _ Other  _ 

Present  Condition  (Describe):  The  reservoir  drain  was 

observed  operating. 
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9)  Structural 


a.  Concrete  Surfaces  The  concrete  riser  and  outlet  structure 
appear  to  be  in  good  condition. _ 


b.  Structural  Cracking  The  outlet  structure  had  some  cracking 

on  the  baffle  slab. _ 

c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 

None  observed. 


d.  Junctions  with  Abutments  or  Embankments 
_ No  problems  observed. _ 


e.  Drains  -  Foundation,  Joint,  Face 
_ No  problems  observed. _ 


f.  Water  Passages,  Conduits,  Sluices 
N/A _ 


8- 


Seepage  or  Leakage 


None  observed. 


PAGE  B7  OF  9 


J 


PAGE  B8  OF  9 


r 

10)  Appurtenant  Structures  (Power  House,  Lock,  Gatehouse,  Other) 

a.  Description  and  Condition  _ None _ 


APPENDIX  C 

ENGINEERING  DATA  CHECKLIST 
NAME  OF  DAM:  NEWTOWN-HOFFMAN  CREEKS  WATERSHED 
PROJECT  -  FLOODWATER  RETARDING  DAM  SITE  18 


AREA-CAPACITY  DATA: 

Elevation  Surface  Area  Storage  Capacity 
(feet)  (acres)  (acre-feet ) 


1) 

Top  of  Dam 

1161.6 

32.0 

750.0 

2) 

Design  High  Water 
(Max.  Design  Pool) 

1158.5 

27.1 

652.0 

3) 

Auxiliary  Spillway 
Crest 

1153.5 

21 .0 

515.0 

4) 

Service  Spillway 

Crest 

1130.9 

11.0 

137.0 

DISCHARGES 


Discharge 
(cfs ) 


1) 

Average  Daily 

6  ± 

2) 

Auxiliary  Spillway  at  Maximum  High  Water 
(Top  of  Dam) 

17970 

3) 

Auxiliary  Spillway  at  Design  High  Water  (El.  1158.5) 

7637 

4) 

Principal  Spillway  at  Auxiliary  Spillway  Crest 
Elevation  1153.5 

160 

5) 

Low  Level  Outlet 

40  i 

6) 

Total  of  All  Facilities  at  Maximum  High  Water 

18170 

7) 

Maximum  Known  Flood 

Unknown 

8) 

At  Time  of  Inspection 

10  1 
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DAM:  Newtown-Hoffman  Creeks  Watershed  Project  -  Floodwater 


Retarding  Dam  Site  18 

CREST  ELEVATION:  1161.6 

Type: 

Earth  embankment. 

Width : 

20  feet 

Length : 

780  feet 

Spillover 

:  Concrete  riser  and 

vegetated  earth 

channels . 

Location: 

Concrete  riser  near  the  right  abutment,  earth  channels 

at  both  abutments. 

SPILLWAY: 

SERVICE 

AUXILIARY 

1130.9 

Elevation  _ 

1153.5 

Two  trapezoidal  vegetated 
earth  channels;  left  side 

Concrete  drop  inlet _  Type  3H:1V,  right  side  1H:1V 


Left  side  180  feet, 


15-foot  weir 

Width  Right 

side  74  feet 

Uncontrolled 

Type  of  Control 

Uncontrolled 

Uncontrolled 

N/A 

Control  led 

Type 

N/A 

N/A 

(Flashboards ;  Gate) 

Number 

N/A 

N/A 

Size/Length 

3001  feet 

2801  feet 

Invert  Material  _ 

Anticipated  Length 
of  Operating  Service 

Chute  Length  _ 

Vegetated  Earth 

Unknown 

N/A 

30,1  feet _  Height  Between  Spillway  Crest  71  feet 

and  Approach  Channel  Invert 
(Weir  Flow) 
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Hydrometerological  Gages: 

Type :  None _ 

Location:  N/A _ 

Records : 

Date  -  N/A _ 

Max.  Reading  -  N/A 

FLOODWATER  CONTROL  SYSTEM: 
Warning  System:  None 


Method  of  Controlled  Releases  (Mechanisms 
None 
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DRAINAGE  AREA:  _ 3.6  square  miles 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 


Land  Use  -  Type:  _ Forest  and  farmlands _ 

Terrain  -  Relief:  _ Moderate  to  steep  slope _ 

Surface  -  Soil:  _ Low  permeability _ 

Runoff  Potential  (existing  or  planned  extensive  alterations  to 
existing  surface  or  subsurface  conditions) 

Moderate  to  high  runoff  potential  (SCS  Hydrological _ 

Curve  Number  (CN)  75  was  used  in  the  original  design _ 

calculations) . _ 

Potential  Sedimentation  Problem  Areas  (natural  or  man-made; 

present  or  future) 


None  observed. 


Potential  Backwater  Problem  Areas  for  Levels  at  Maximum  Storage 
Capacity  Including  Surcharge  Storage: 

None  observed.  _ 


Dikes  -  Floodwalls  (overflow  and  nonoverflow)  -  Low  Reaches  Along 
the  Reservoir  Perimeter: 

Location:  None _ 

Elevation:  _ 

Reservoir : 

Length  at  Maximum  Pool:  2,5001.  feet;  at  normal  pool, _ 

7001  feet _ 

Length  of  Shoreline  at  Normal  Pool:  1,8001  feet _ 
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APPENDIX  D 


HYDROLOGY  AND  HYDRAULIC  ANALYSES 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Nawtown-Bof fman  Creaks  'Watershed  Projeet- 

Floodwater  Retarding  Dam  Sita  18  (NY  DEC  61D-428S) 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  21.8  INCHES/24  HOURS^1* 


STATION 

1 

2 

3 

4 

5 

Station  Dascription 

ESM 

Drainage  Area  (square  ailaa) 

3.6 

— 

Cumulative  Drainage  Area 

(square  miles) 

Adjustment  of  PMF  for 

Drainage  Area  (2) 

6  Houra 

111 

— 

12  Houra 

123 

— 

24  Houra 

132 

— 

48  Hours 

142 

— 

72  Houra 

— 

— 

Snyder  Hydrograph  Parameters 

Vct(2) 

0.70/2.1 

— 

L  (miles) (3) 

3.03 

— 

Le>  (mi.les)(3) 

1.23 

— 

tp  »  Ct(L-LC4)0-3  (hours) 

3.1 

— 

Spillway  Data 

Crest  Length  (ft) 

— 

Sea  spillway 

Freeboard  (ft) 

— 

capacity 

rating 

Discharge  Coefficient 

— 

calculations 

Exponent 

(^Hydrometeorological  Raport  33  (Figura  l),  U.S.  Army,  Corps  of  Engiassrs,  1956. 

^Snyder's  Coafflclaota  (saa  attached  calculations) . 

(3^  t»  *  Langth  of  Longaat  watar  couraa  froa  outlst  to  basin  dlvlda. 

t-ca  •  Langth  of  watar  coursa  froa  outlat  to  point  oppoalta  tha  cantroid  of  dralnaga  araa. 
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THE  PLACEMENT  TABLE  INDICATES  ESTINATEO  USE  Of  MATERIALS  MATERIALS  BILL  MOT  BE  StUCTlffLV  PLACED 
OTHER  THAN  SPECIF. EO  BEIOI  FOP  Ro«  OVERSIZE .  TOPSOIL  ANC  STRUCTURE  BACKFILL. 

k)  MAI  I  nun  POCK  S;?£  IN  STP-JCTURE  BACKflU  COMPACTED  BT  MEANS  OF  MANuAUT  DIRECTED  PO«fB  TAMPERS  OR 
PLATE  UPPERS  SHAwL  BE  3* 

ft»  oversize  material  cver  «->  placeo  in  the  eartnfiu  shall  bf  raked  to  tnt 

PORTION  OF  THE  CAN  UBElCC  RANOON  ROCK  ZONE  AS  SHORN  ON  TNI  ORA*  INC . 

MAX  I N'JN  LIFT  THICKNESS  PRIOR  TC  COMPACTION  THE  NATtNJM  LIFT  THICKNESS  OF  THE  RANDOM  ROCK 
SECTION  SHAU  B£  NO  GREATER  THAN  24  *  PRIOR  TO  COMPACTION  nai  ROCK  SIZE  SHALL  BE  74" 

RATER  CONTENT  AT  TINE  OF  COMPACTION 

USE  CLASS  *C  COMPACTION  IN  AREA  OF  THE  DAN  CONTAININC  RANDOM  ROCK  MAT  L  CLASS  C*  COMPACTION  SHAll 
CONSIST  OF  A  MINIMUM  OF  THREE  PASSES  PER  LIFT  OF  FILL  BT  A  TAMPING  ROLLER  EXERT  INC  A  MINIMUM  CONTACT 
OF  450  PS  I  OR  EOUI VALENT.  AS  APPROVED  BT  THE  ENGINEER  FOR  LOGS  OF  TEST  HOLES  SEE  SHEETS  30  TO  35 

MATERIAL  CONTAINING  LESS  THAN  15*  f  INFS  SHALL  BE  RASTEO  OR  PLACEO  IN  THE  COARSE  ZONE  INOlCATED.ON 
THE  SECTION 


./ 


CC*  tauCTlOh  OCTjtL?_ 
runoom  toe*  zone  aouto.tr  is  ap?» ciihati.  aojustuents  *ill  at  hade  tr  the  (ncihce*  to  utilize 

AVAILABLE  NATERUL 

MATERIAL  PUCFfl  It  THE  RAKDON  tCC*  ZONE  SHALL  CONSIST  OF  ROC*  EICAVATIOM  EBON  THE  ENERCEHCT  SPILLIAT 
AND  OVERSIZE  WATERIAl  RAKED  MOV  THE  EARTH  FILL 


3  3  TOPSOIL  THAT  IS  SUITABLE  TOP  USE  AND  NOT  USED  IN  THE  SPECIFIED  AREAS  OF  THE  ENEROENCT  SPlLLRAT  SHALL 
BE  INCORPORATED  AlTHIH  THE  SlC'ES  OF  THE  EARTH  FILL  AS  DIRECTED  BT  Th£  ENGINEER  THE  SOURCE  OF  THE 
TOPSOIL  SHAH  B!  VI THIN  THE  RE3LJIRED  EICAVATION 

4  THE  LIMITS  Of  STRUCTURE  BACKFILL  VHL  BE  UEASUREO  TC  OUTSIDE  FACE  OT  RISER  AT  NAIIIHW  BALL  THICINESS 
AS  SHORN  OH  THIS  SHEET 
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HOVE  DIKE  NS  IONS  FOR  LENGTHS  OF  PIPE 
ARE  RASED  ON  NON  INAL  LENGTHS  ANO  DO 
NOT  INCLUDE  CREEP 
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NEWTOWN  HOFFMAN  CREEKS 
WATERSKEO  PROJECT 

FLO»WATER  RETARDING  DAM  SITE  IG 
CHEMUNG  COUNTY.  NEW  TOWt 

PLAN  PROFILE  OF  PRINCIPAL  SPILLWAY 

U.  S.  DEPARTMENT'~'F  AGRICULTURE 
SOIL  CONSER' A\  ON  SERVICE 
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rr  »2iT.  left  t-wr.  sriUwy.  %/i.^U  ok.  l  i?; 

0.9  -  0.4  Taped!,  bram 

O.d  -  11.0  U^,  Silty.  gravelly 

Nn.  ill*  X?',  flaggy  iilutm# 

Anra.  II  «*’,  M  )•*',  *71  aetrl*  (which  t* 
anpraw.  IU  invil,  391  .rt,  431  slightly 
»l«tie  rtnM) 

Itsmi:  dry  to  I.i',  than  noUC;  Impermeable; 
derm o;  homogeneous;  glacial  till;  (SM) 

MOTE:  ho  seepage  • 

ry  on.  ufr  wr,  Spin*?.  B/n/n.  dbc.  >1^.7  ft  _ 

0.0  -  n.B  Togo  oil,  bram 

0.1  -  14.0  Send,  ellty,  clayey,  gravelly 

Vi.  lit*  19*.  flaggy  •  1 1 1* tone 
Appro*.  II  21  3-4®,  071  natrl*  fWM  ch  U 

anprow.  241  travel.  301  *e-id,  *41  •lightly 
pie* tic  fines) 

Brown:  dry  to  Jf  than  ao'.it;  lqorn«m«Mi; 
dense;  homogeneous ;  glacis;  till;  (SC-SM) 

MOTT :  Mo  •oepogo. 

IT  <212.  U ft  Kamr.  Splltwy.  9/19/H,  D3C,  '47  2 

9.9  -  0.9  Topsoil,  brown 

0.4  -  10.0  Travel,  •llty,  «andy 

v*x.  «ltt  14",  flaggy  iIl:»tont 
Appro*.  71  *4“,  31  3*4",  9r,I  rstrl*  iwtileh  It 
onproa.  341  gravel,  241  sand,  4A*.  •lightly 
plotlc  fine*) 

Brown:  drv  to  3*,  than  nolot:  Inpemeatle; 
dense:  homogeneous;  glacial  till;  OO 

MOTT:  No 


7T  #71 T .  Left  Splllwv.  BflBTTl.  WC.  1144  7 

0.0  -  0.0  Toaaell,  blow 

0.S  -  13.0  Srd,  alley.  giawUy 

Ha a.  iltf  2»#,  flaggy  slltateoa 
App roa.  41  H*.  r.  1-4“ ,  441  aatrla  (Alrfi  U 
mm.  741  gievel,  341  send,  401  a  lively  . 
plastic  flnea) 

Inam;  4tt  to  2.5*,  Chon  wist;  iatfMbUt 
denes:  heBagnuoa;  glacial  till;  <M) 

13.0  -  14.0  Cnrtl,  itndv,  w/sfit 

Max.  a i bo  12“,  s»  itlutma 
M>na.  41  ♦4",  4t  3-4*,  001  mtrlu  (whl<*  Is 
appro*.  141  (Twal,  301  send,  151  slt^itly 
plaacic  fined) 

Irani:  nolat  co  H.4',  than  not;  slightly  to 
moderately  permeable;  modlias  Oonatcy;  hat* 
geneeua:  allortal  or  glade-fluvial ;  Uh) 

P.5.  31T.1  n  14-15* .  qc-CW-CP 

MOTT:  Slight  aarpaga  9  14.5*  era*  a l Bull¬ 
ing  and  caving. 

T»  #214 .  loft  Carr.  Sailloa.  4/70/71.  DOC.  rfl7i 

0.0  -  o.g  Topoofl,  brown 

O.t  -  17.2  Sand,  alley,  grovolly 

he*.  also  15*,  flaggy  all  tat  or* 

Appro*.  21  ♦a*,  31  3-4*,  »S1  aatrla  (irtvleh  la 
appro*.  241  grovol,  301  sand,  451  allghtly 
plastic  flnea ) 

Broun  to  gray  ft  14*;  dry  ta  2*,  than  nolat; 
lepermeable;  dense;  homogeneous;  glacial  till 
(SH>. 

MOTT:  Mo  seepage. 

TP  #215.  loft  €mr.  Snillwv.  g/20/71.  DBC.  1(53.5 _ 


2| 


a^. 


TP  *213.  left  Tner.  Splllwv.  S/18/T1.  DBC .  ■  i&?  2 

0.0  •  n.A  Tor*oll,  brown 

O.g  -  16.0  land ,  silty,  gravelly 

va*.  aixe  9”,  flaggy  silts  tone 
Anpro*.  1®.  ♦4",  21  3-4*1,  9“I  -atrl*  (which  la 
appro*.  391  gravel,  341  fend,  341  slightly 
rlastlc  fines) 

Browr;  dry  to  3',  th«r.  moist;  lisptrnesble;  dense; 
homogeneous;  glacial  till;  (SM) 

NOTE :  No  seepage. 

TP  62}  A.  I  met  fnrr.  SpUlwr.  N/1B/7).  DBC,  M602 

0.0  -  O.g  Topsoil,  brown 

0.1  •  g.O  Sand,  alltv,  gravelly 

Me*.  alae  12",  flaggy  »llt*tone 
Appro*.  II  e4“,  21  3*4",  971  ratrl*  (which  ts 
appro*.  241  gravel,  351  aand,  401  slightly 
plastic  flnea) 

Brown:  dry  to '3*,  then  noise ;  inperrtesble;  dense; 
homogeneous  '•  glacial  till;  ( SM) 

MOTT:  No  eeepage. 

TP  »?14.  Left  Sr*r .  Snlllwy.  1*29(71.  DSC.  !  ■  Tl  5 _ 

0,0  -  o.g  Topsoil,  brown 

O.g  -  17.0  Sand,  ellty,  gravelly  or  tilt,  sandy,  gravelly 
*«*.  alee  14®,  flaggy  tilts tone 
Appro*.  21  ♦4",  21  3*4*,  941  natri»  (which  la 
201  gravel,  301  sand,  501  allghtly  plastic 
flnaa) 

Bream  ta  13*,  then  gray;  dry  ta  3*,  then  moist; 
impermeable;  dense;  hanegeneoue;  glacial  till; 

(SM.  ar  ML) 

N0TT:  Ma  seepage. 

TP  4214.  Left  fraer.  Soil  Ivy.  B/19/71.  VK.1'9?  _ 

0.0  -  0.1  Topeall,  brawn 

0.B  -  14.0  Sand,  alley,  gravelly 

Ma*.  else  15®,  flaggy  allestone 
Appm.  21  ♦!*,  21  3*4®,  961  nacri*  (which  la 
appro*.  25X  gravel,  301  sand,  451  allghtly 
plastic  fines) 

Brawn;  dry  ta  3*,  than  aelst;  lrepcmeable; 
danse:  honogmeous;  glacial  till;  (SM) 

MOTT:  Ma  seepage. 


0.0  -  0.1  Topeoll,  brawn 

0.S  -  14.0  Sand,  ellty,  gravelly 

Ma*.  else  9",  flaggy  alltatene 
Appro*.  II  e4®,  21  3-4®,  971  aatrl*  (which  le 
appro*.  251  gravel,  351  eand,  401  slightly 
plastic  flnea) 

Brown;  dry  to  3.3*,  then  nolat;  Impermeable ; 
dense;  homogeneous;  glacial  till;  (SM) 


TP  P220.  Left  Tr^r.  Splllwv.  8(19(71.  t>9C.  *<B  5 

0.0  -  O.B  Topeoll,  brown 

0.B  -  13.7  sand,  ellty,  gravelly 

Ma*.  sice  14®,  flaggy  si Us tone 
Appro*.  11  44®,  n  3-4®,  971  aatrl*  (which  la 
c?pra*.  251  gravel,  351  aand,  401  subtly 
plastic  flnae) 

Brawn;  dry  ta  3*,  then  wo  1st;  lsperaeable; 
dense;  homogeneous;  glacial  ttll,  (SM) 


v  laujgis.  a as.  sp<j.i«T.  *mr t,  as.  ux lx _ 

0.0  -0.B  Topeoll,  brown 

O.B  -  7.0  Sand,  alley,  gravelly 

Max.  sice  10”,  flaggy  silt* torn 
Appro*.  II  ♦4",  21  3-4®,  971  catrl*  (which  la 
appro*.  251  gravel,  351  sand,  401  subtly 
plastic  flnad) 

Brown;  dry  ta  2.5* ,  then  malott  Impermeable; 
dense;  homogeneoua ;  glacial  till;  (SM) 

MOTT:  Ha  seepage. 

TT_f323^  Bight  Coer,  Splllwy.  i/23/71.  PIC.  11(21 

0.0  •  0.7  Tepaatl,  brawn 

0.7  *  3.0  Sand,  alley,  grtvally 

Ma*.  alca  10®,  flaggy  silts  tana 
Appro*,  u  ♦B®,  21  3-4*.  971  aatrl*  (which  la 
appro*.  231  gravel,  351  a«d,  401  slightly 
plastic  flnaa) 

Bram;  dry;  lnermsabla;  dense;  tmwgraaa; 
glacial  till;  (SM) 

3.0  -  7.0  Might y  weathered  bedrock  (she to) 

Brown;  very  soft;  laminated  ta  thl*  bedding 
often  visible;  soil -Ilka:  (ah) 

7.0  Moderately  weathered  ta  unwejthered  badroch 

(shale  and  etltstama) 

Cray;  aoderately  soft  ta  hard;  highly  fracturoi; 
thin  bedded:  (ah;  elat) 

HWli  Ma  seepage.  Befweal  I  9.0*  with  large  haa. 

.  Very  dlfrioilt  ta  accmrata]^  delineate  a  till* 
weathered  bmB  Ihndiiy  'aat  fly  grmdatlana)  ta  the  «y 


!_/ _ 
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y  *\*+t  SggS  WU1— ,  a»ia>*i.  ^ .  n>T.a 
‘•f  -  M  *■*••»».  beewh.  fry 

.  I,|  M,  silty.  gravally 

btaa  ir.  Maggy  alltttsM 

J?r*’  "  h  >**'.  •*:rl»  (Ain  ia  «MfMi 

nuTM”  •*—*  glacial 

1,e  *  TUt  mn*rrt  »<>«>  (ahala) 

•a«a«>»  *•»»  a»m  |MiM'.a<  It  tm»  mmim 
•ttw  Viaiaiai  a*u-U»„t  (am. 

'•**  HaSaratalp  weather a*  a* tract 

Cf«fl  lar*i  M|kt|  fracture*!  tilt  mimi  (ah, ala;), 

■ort.  Sa  caeyaga.  lafatal  J  »V  «ua  large  haa. 


ill  tat  or* 

'a  ***  sstt-l*  (wtxieh  ta 
i  a  and.  451  a  lightly 

y  f  7*,  than  nolat; 
■genaoua;  glacial  till; 


itltatona 

r»  971  aatrlx  (Which  la 
%  a and,  401  slightly 

■»  avtat;  impeccable*, 
■cl si  till;  (90 


f silts tons 

4%  *71  ■stria  (which  U 
m  ■  and,  401  tlltficly 

•  «»tat;  leptnublt; 
(Ucial  till;  <®0 


^  si  Its  tom 

*•*#  *71  citrti  (which  la 
191  sand,  401  slightly 

0wn  nolat;  lapsnassbls; 
|&aclal  till;  (91) 


r  Si Its tons 

•4*.  *71  aaerla  (which  la 
R1  sot*,  401  slightly 

Was  «*#ns «;  hcnegsnsoua ; 

rack  (aSala) 

■tnatsd  ts  this  budding 

Ilka;  (sh) 

ta  taasajCHstad  Wrack 

> 

l  ta  hard;  highly  fracturaf; 

It) 

bfaaal  •  7.0*  v&tfi  larga  has. 
t  9*  Mc«rst«fcr  (Ultncsts  a  tm. 
gy,  wctly  gradational  ts  tha  ars 


a.y  -  ft. S  las,  alley,  Irmtlt 

saa.  atss  ir.  flaggy  iMc.im 

ym'  **  **  ,~4“*  7n  aatris  (chic.  ta  ftffvaa. 

m  crawl.  111  Mag.  *<X  slightly  flattie  flnsa) 
SuiW*  lysr,,iM*1  naawganaausi  glacial 

4,0  7.5  Mighty  ewatnarag  Mr«t  (shata) 

■r«wh«  wry  wfti  isiMtw  ta  tain  imaging  afran 
slftlbtai  aall  -Ufeai  (A). 

’•*  Soaatatftly  waachsreg  ca  umeatherve  heerack  (aha la  arm 

allutm).  * 

CTft»,  •otarataiy  aaft  ta  HarSi  highly  fracturagi  tnir, 

MCaatt  (ah.  aiat) 

"OTZ,  Ha  swaps ga.  la  fate  t  ?  7.5'  vie  a  iarga  has. 

TS  4)75,  Hjat  ^sUSOUgiXiSli  Q5C,  na.i 

0.0  -  0.7  mm 

®*7  *  5-0  1«4.  alley,  gravally 

Saa.  tlM  f.  flaggy  elltatana 

JJJ'*'  **  **"•  7*  1*S".  *7*  aatrla  (urilrt  l 1  appra*. 
rst  gravel,  15*  a ana,  A0X  slightly  flaatlc  fines ) 

■e«M|  aryl  Inaraafttin  «*m»i  hswagyauai  glacial 
/  cilli  (M) 

,-P  *  *0.0  Highly  waathareg  ba track  (ahalft) 

vary  •oft,  lasinarse  ta  tM«  batuVny  often  vtatblai 
aall-ikkfti  (ah) 

,0‘6  HftCftfaealy  saatharaC  *•  unwaatharag  badreck  (aha*#  aim 

allcat ana) 

Crayi  .odaracaiy  aaft  ta  hard]  highly  frScCwraSi  thin 
MSgag)  (ah.  asac) 

*rtl  **  istfkga.  Safvaal  )  10*  «tch  larga  has. 


0.4  ToytaU,  Mm 

-  7.5  Stag,  -alley, ' gyaaattf 

“aa.  alsa  l<T,  flaggy  atleatonta 
A9p*m.  It  *♦*,  B  t7»  aacrls  (ahtch  la  kyyroa. 

19%  gyaaal.  JOt  aang.  45t  ftlightly  flaatlc  fttmc) 
•rMat  try  ta  *»,  then  Mtstt  lafafSMflai  Sanaa, 
h  Magana  auk,  glacial  tllli  (SO 

Nagayataly  asatharag  ta  «i— atharaC  aagrack  (aha l a 
tag  al 1  catena ) 

Crayi  aaSftrataiy  aaft  ta  tarii  highly  fractwra«i 
thlh  WMHi  (ah,  alat) 

OOIt.  Sa  atsfaga,  liftaal  )  7.5'  »tch  larga  haa. 

17.  Ilrht  at'yaacr  StHImt.  g/lf/71,  p^.  Ts|| 

-  0.0  Tofftftl  1,  mm 

-  *«0C.  silty,  gravally 

Msa.  aiM  ir,  flaggy  alltatam 

Afgres.  1*  •*",  B  5-*-,  471  aatrla  (chi eh  |a  ayyraa. 
traval,  Nfc  sang,  ik  slightly  flaatlc  fima) 

dry  ca  r,  than  aatsci  ipamakln  ganaai  dm- 
gansiMai  glacial  tllli  (Si) 


OnMatharftg  s«tk»  (ahal#  ang  clltatasa) 

Cray*  hart.  Unit  fraatwnagi  this  aaggagi  (ah  aim  cut) 

•Off#  m  aaagaga.  Safuaal  9  I1.V  with  Urge  has. 


I  stag,  silty#  trocsiif 
Nss.  alas  r,  flaggy  aittttmt 
MM.  is  *0".  2S  I -4".  gn  aatrla  (chiah  la  agfras. 

graval.  Mg  aaa 4,  IS  slightly  y)  as  tic  flnaa) 
UrflVS1  glacial 

Maraoalf  asatharag  m4mi  (alula  cm*  aft  ear  am? 
crsyi  har«t  llttla  fsactwihii  thin  kaSgagi  (ahi  tin) 


I*"*,  alley.  gra«a1ly 

MSB.  Bit*  I0-.  flaggy  alieaeaaa 

WSB.  IX  aft*,  ft  CTX  Men.  (Mich  l.  aycrac. 

ifs**l,  m  Bang,  fttE  alightlr  fla»tlt  firma) 

‘saaraMrlae  garmc,  glacial 

*♦*  *  »,r  Highly  aairack  (analftl 

Srus>|  wry  »afe»  laal nftr#l  ra  thin  aaaglM  afran 
vlalalai  aall-ltkai  (ah). 

*,p*  Hftgftfaealy  WBaihftrsg  ta  uMaacharag  «Mr«i  lahata 

•ng  aileae  ana) 

Cray;  «atfara:a|y  aaft  ta  hard]  highly  fractured  thin 
ftftgdagj  (ah i  alat) 

MJIli  he  aaaaag*.  Bafuaal  J  »*  with  larga  haa.  Till- 
vaatharaa  rack  kBunCary  vagu*. 

T?  Slab;  tacr«an>LSyina,y.  5/IV7|.  Pft'.a 

0.0  .  0.7  lay a.|l.  Brawn.  Cry 

®*T  *  7.5  Sang,  alley,  gravally 

Ham.  iu*  11‘.  flaggy  aflearana 

Apyraa.  It  ft  l-0“.  »r  «aerla  (wnian  (a  apyrM. 
25t  graval,  W.  aang,  *5t  allgMly  ptaaelc  riwil 
Sr«a#hi  cry  ea  1*,  thtti  Mliti  i*#«rw*,|«i  dvna«i 
hMCganaouai  glacial  tllli  (90 

I'nMBinarae  katrark  (ahal*  ang  alliatum) 

^ray;  nardi  Ilrtla  frattwringt  thin  mcami  (a*i  aim 
■let) 

Ntnt»  ho  aeapaga.  Bafuaal  »  1.5*  vttn  mil  naa. 


0  -  0.7  Jepaon,  arown,  ery 

•T  T.0  Sang,  alley,  gravally 

*a».  alt#  10'-.  flaggy  alltacawa 

Appraw.  u  *4-.  ft  |.g",  Men.  (which  It  appro.. 
J5X  graval.  3M  aang.  *0i  slightly  plaattc  Mnaal 
Brum i  dry i  lafaraaablai  aanaat  iwsitnwMi!  glacial 
tllli  (90 

Slghly  M#:Mr»i  Bagrark  (ahala) 

SrMni  vary  aofti  laclMtftg  Ca  tMr  badoina  a? tan 
vlathlai  aall-tua#  <#h> 

NOTCi  No  aaaaaga. 

_  tight  twaryanev  $plllw»v.  Bf71(7|.  pie.  12W.T 


Tapaail,  brawn.  Cry 

Sang,  ailty.  gravally 

w*.  aita  17"#  flaggy  alieaeaaa 

Affraa.  IX  *♦",  ft  5-4“.  Oft  Mtrlk  (which  |a  ayftaa. 

1»  graval,  IS  bang.  *5t  allghtly  flaatlc  flnac) 

5rMh;  Cry  ta  V,  that*  waiati  laparwaablai  actual 
hMaganaawai  glacial  tllli  (SO 

l’"»^thara«  bMraak  (ahala  ang  ailtatafa) 

Httla  fracturing#  thin  baflgsg,  (ah  ang  slat) 


I  *  *•#*  <*•» 
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BILL  HOLE  IOCS 


KX 

ivr. 


tend,  tranUy,  »1U»,  el«m:  wtl  fr*d*d; 

Mti  m  pml,  Jffl  und,  451  fines;  •LirfttW 
plastic;  brawn,  dry  to  t. 5*.  Cham  roist:  slight 
HwiMUtyi  drai  to  *ny  <r»t, 
l—fwii t  glacial  till;  <M) 


Silt  and  clay,  »«dy,  gravelly;  poorly  grad* d; 
**t.  ISt  grawl.  in  tend,  111  fin** ;  slightly 
plastic:  |Ttr,  moist;  very  stiff 

ta  hard.  fc2»-l'»/,4;  Mostly  hc*m>grn*ous ,  bat 
occasional  clayey  lamas;  glacial  till:  (Cl-ett.} 


Shal*  ere*  sites  torn:  silty  tttags; 
■aatly  inacAcnd;  gray;  moderately 
soft  ta  hard;  lcstnatod  hadfiim; 
longest  cora  length.  3*-,  nt  free- 
r*rw  «m  an  1-JP  spacing:  sow  r*r- 
tlcal  fracture*  or  joints;  essentially 
Horizontal;  fair  earn:  Ch*atng  fa.. 
Brrenlsn;  (sh  and  stst) 


“•tar  l aval  at  surface  das  ta  arcaalvt 
eras  sura  encountered  near  lisiTrsih  9am 
1.  >4.0-40.0*.  ion  me..  01  ftp. 


DM44.  C n  Pare.  0/rm.  PIC.  IQtd.l 


ntger  silts  torn  cobbles  In  * 


flit  and  day,  sandy,  gravelly;  poorly 
graded;  eat.  151  sravel,  151  sand,  701 
fines;  slt^itly  plastic;  gray;  aotat; 
impermeable;  stiff  to  hard,  P10-57; 
■ostly  haoogrmom,  but  occasional  clayey 
Is  mas ;  glacial  till;  (CL.HML) 


“star  laval  ^  3.0 •, 


J  P  4.1*  (4/1/71). 


1.0  Tom  oil .  brow-.  in 


Sand,  gravally ,  silty,  clayey;  wall  graded; 
eat.  231  gravel,  331  sand,  4Tt  fines,  slightly 
plastic*.  brown;  dry  to  2.5*,  then  aolst;  slight 
permeability;  ntClio  to  very  dints,  m-23-117; 
hoaogsneous;  glacial  till;  (SH) 


Silt  and  clay;  v/sand  and  grcvsl;  poorly  graded: 
est.  201  grevel,  201  sand,  601  fines;  slightly 
clastic:  grey;  noist;  lnp«ro«tbls;  vary  stiff  to 
hard,  N-23-64;  mostly  homogeneous ,  but  occasional 
clayey  lenses;  glacial  till;  (CL-KL) 


Shale  and  elltstone;  silty  taxturo; 
moderately  weathered;  brown  to  gray; 
moderately  soft  to  hard;  laslneted 
bedding;  highly  fractured,  spacing <1*; 
essentially  horizontal;  poor  cere; 
Chemung  fa,  Devonian;  (sh  and  a  1st) 


Shale  and  silestona;  silty  texture; 
moderately  weathered;  grey;  asdcrataly 
to  very  hard;  larlnated  bedding;  longest 
core  length  4",  mostly  1-4*  fracture 
spacing;  essentially  horlcental;  poor 
cora;  Checung  fa,  Devonian;  (sh  cad  slat) 


37.0 _ 

'tow 

MOTE:  Water  level  9  1.0*  (4/7/71). 
32.0-37.0*,  401  me,  171  tflp. 


DH3S.  CM.  Pvn.  4/31  m 


No  water  level  observed. 


Silt  and  clay,  w/sand  and  gravel;  poorly  graded; 
est.  MX  gravel,  MX  sand,  7«  fines;  slightly 
to  moderately  plastic;  gray;  aolst;  Icperweble; 
stiff  to  herd,  **11-37;  mostly  homogeneous,  but 
occasional  clayey  lenses;  gleelal  till;  (CL -ML) 


Send,  silty,  gravelly;  well  graded; 
est.  25X  gravel,  35X  sod,  401  fines; 
slightly  plcstle;  br«m;  dry;  slight 
psmttbllity ;  dense,  HOI;  heesgencoue; 
glacial  till;  (SH) 


Highly  weathered  bedrock  (shale);  brwn; 
moist;  almost  aoll-Uka;  Cheesing  fm., 
Devonian;  (ah) 


Shale  and  slltatone;  ellty  texturo; 
highly  weathered  and  fractured;  brown 
to  gray;  caderately  soft  ta  hwd;  Ia»- 
tnatod  beddings  longest  cote  length  2*, 
most  <  1"  t  oesiiioul  clay  mo;  aasan- 
t  Icily  heri  ten  tel ;  very  poor  cote; 
Cheug  fm.,  Devcnlcn;  (ah  and  slat) 


Shale  and  silts  tons;  silty  totes; 
vastly  moderately  wwthcrad  ta  14.4  and 
highly  fractured,  then  urweachcred  balow; 
tran  to  gray  0  16.4* ;  msftrctaly  soft 
to  hard  ibm  14.4*,  hard  bald*!  icrlnatod 
bedding:  longest  ears  above  14.4*  I*  2*, 
sod  4"  below;  f ratters  spaaing  generally 
\-lY*i  essentially  fcsrlasatdl  fair  cora 
above  14,4* ,  good  kiwi  Oesam g  fm, 
Devonian;  (ah  and  slat) 


W.J. 


I  Its  tone:  alley  tcian; 
BSkermd:  grey;  aadcrtttly 
•;  l*=inatod 

•  Uncth.  >%*,  east  ffir* 

■  1*7*  spoctng;  a«t  m* 
Km  or  Jalntt;  essentially 

*»ir  core;  C Havana  (a., 

IMK  end  else) 


•t  itfrfm  Aw  to  artwlw 
IMnurad  near  bedrock.  Iw 

t»*t  ton  79*..  ot  mv 


gng  cobbles  In  ggrt^j 


sandy,  rtvilly;  poorly 
1M  fTSvol ,  15%  a  ami,  70% 
ly  plastic;  fray;  mist; 
t  aelff  to  hart,  M0-5J{ 

ious,  but  occasional  clayey 
•1  till;  (CL-HL) 


PK251.  Iwft  toergi 


•ftltatoiw;  alley  texture; 
weathered;  brawn  to  gray; 
aoft  to  hard;  ladnated 
ghly  fractured,  spacing < l"; 
Sort font al ;  poor  core; 
Devonian;  (ah  and  alat) 


•lltatona;  alley  texture; 
weathered;  grey;  oodarataly 
yd;  lamina tad  bedding;  longest 
h  aoatly  1-4"  fracture 
essentially  horiacr.eal ;  poor 

fb,  Devonian;  (ah  cad  alat'. 


Stela  and  allcatowo;  ellty  tSSSaTSFlf 
—mattered;  gray;  hard;  laaunated  bedding; 
leogmt  core  piece  r,  amt  \  te  1’  apaclng; 
maoncially  hwrlaaatal ;  goad  «art  aanm  !♦- 
»,?»,  15.5-24.0*  5  reet  fair; 

Che— eg  fa. ,  Oevanlaa;  (ah  and  alac) 


Stela  and  alteaeena:  alley  taature;  un- 
weattered;  gray ;  hard;  laminated  bedding; 
longme  core  ptaca  A”,  mat  >2";  essen- 
Clally  hwrlaoriCdl;  good  core;  Oeang  fa. t 
Devonian;  (ah  and  alec) 


Me  we cor,  open  to  >•  (9/7/71).  Loet  drill 
water  #  b*  and  never  regained. 

Km  1,  *.9*9.5*,  10%  roc,  0%  19 
1,  9.5-19.5*.  100%  rec,  7%  *9 

9,  14. 5-29. 0*.  loot  roc.  *7%  1QP 
*,  24.0-17.0*.  45%  rec,  20%  19 


■nev  SplUwr.  B/23-B/24/71.  DbC.  1151.7 

Toreoll.  brown,  dry _ 

Sand,  gravelly,  ellty,  clayey,  well  graded; 
est.  25%  gravel.  90%  tend,  45%  flnaa; 
slightly  pleatlc;  brown;  dry  to  2.5*,  then 
aolit;  alight  parawablltcv;  dense,  (^3*; 
aoatly  henogeneom ;  glacial  till:  (SM-SC) 


Slit  end  cloy,  >sndy,  gravelly;  poorly 
graded’,  oat.  70%  gravel,  2'1%  aand,  40% 
flnoa;  allghtly  plastic;  grey;  moist;  im¬ 
permeable  except  in  wore  gravelly  zone*; 
herd ,  l^JO-102;  homogeneous  except  for 
occaelonol  clay  or  gravelly  lenses;  glacial 
till;  (CL -Ml.)  „ 


Water  level  9  0.0* ,  coved  but  open  to  3.4*. 
Artesian  flow  of  3  gpn  f row  S/24/71  to  4/7/71 
before  hole  filled  by  crew,  flow  encounter¬ 
ed  (*  23*. 


PM? 54.  Left  taern 


caeono;  ellty  taxtura } 
d  and  fractured;  brom 
taly  aoft  to  hard;  la»* 

;  longest  core  length  2", 
: loocl  clof  aacx;  esaen* 
tal;  eery  poor  care; 
Devonian;  (ah  and  slat) 


Sand,  alley  *  clayey,  grovelly;  well  graded; 
eat.  20%  gravel,  351  aand,  45%  ftnee;  allghtly 
plastic;  brown;  dry  to  2.5»,  then  motet, 
alight  permeability;  dan*#  to  very  dense, 
(*-44-44;  haoogeneoua ;  glacial  till;  (SM-SC) 


Slit  and  clay,  sandy,  gravelly;  poorly  grad 
ed;  eat.  13%  gravel,  20%  sand,  45%  flnaa; 
allghtly  pleatlc;  gray;  motet:  Impermeable; 
hard,  0*31-120;  aoatly  homogeneous,  aoae 
clay  lanaaa;  glacial  till;  (CL -ML) 


N01C:  Water  level  9  7.9*  •  eeved  9  7.J 

(4/1/71) 


30/71.  DBC.  usi. 


istona;  ellty  texture; 

•ly  wccthcrad  ca  14.4*  and 
N,  than  trpnjctherod  below; 
•  U.4»;  oei tritely  aoft 

Btrd  below;  lcrlnated 
IW*  19.*’  **  **» 
spacing  generally 
latntcl;  ftlr  ear# 
w;  Oaant  fa., 

) 


Send,  silty  end.cttyey;  gravelly;  wall  grad¬ 
ed;  eat.  20%  gravel,  35%  aand,  45%  flnaa; 
allghtly  plastic;  brawn;  dry  eo  2*,  than 
■Plat;  alight  permeability;  dense  to  vary 
dame,  M»S4-3J;  honogeneoua;  glacial  etlt; 
(SC-SM) 


tut. and  clay,  sandy,  gravelly;  poorly 
graded:  eat.  13%  grovel,  75%  aand,  40% 
fiaea:  slightly  plastic;  gray;  oalat; 

1  rme able:  very  stiff  to  hard,  d-25-4]« 
wmtly  hoaogeneoua  ;  glacial  till;  (CL -ML) 


deter  level  C*  9.9*,  caved  7  IS.I1, 
•9/1/71) 


>  Splllwy.  »/3h-4/ll/?|.  PIC.  1174.5 


Sand,  ellty  and  clayey,  gravelly:  well 
graded;  eat.  79%  gravel.  35%  send,  45% 
fines:  slightly  plastic;  brown;  dry  te 
2.5*,  chan  mitt;  alight  permeability: 
dense  to  very  dene  a.  tt-32-72;  hor.«*r-eO\j» ; 
glee tal  till;  (SC-SM) 


Silt  and  clay,  sandy,  gravelly;  poorly 
traded :  eat.  15%  gravel,  25%  send.  6^% 
fines;  allghtly  plastic;  rray:  noiat;  im¬ 
permeable:  very  stiff  to  nerd, 
mostly  homogeneous;  glacial  till;  (CL -ML) 


Water  levtl  9  S.9*,  caved  9  11.4 
(4/1/71). 


Sand,  ellty  and  clayey,  gravelly ;  wall 
graded:  «ec.  20%  gravel,  35%  send,  4*:% 
flnaa;  allghtly  plastic ;  brrnn;  dry  to 
2.5* ,  than  mist;  alight  permeability; 
nodliss  to  dense,  d-24-34;  hoaogeneom; 
glacial  till;  (SC-SM) 


aafflKSBKaiBduau 
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i):vn*ou»NLv 


P:?SJt  fcww'O 


Um!,  atlCy  4  clayey,  grmfiiy;  wall  graded; 
Mt,  m  40*  a  and,  401  fir**;  sllght- 

l j  plastic;  Vtwt,  dry  to  2.]*,  than  aaiit; 
alight  pawnMIlty;  dona*  to  vary  drat; 
fr>3»-*3;  hoaftmod ;  glacial  till;  (tC-SX) 


Stlt  and  clay,  sandy,  grevally:  poorly  trad* 
ad;  aat.  151  gravel,  2)1  a and,  401  fin**; 
slightly  plastic;  gray;  aolat;  subtly  par- 
— able:  hard,  mostly  honog«n«<Ma; 

glacial  till;  (CL -XL) 


HOTt:  Water  lev*l  (*  10.0', 
hroo  watar  0  14.0*. 


cavad  9  11.0*.  (4/2/71). 


Shot#  and  alleatone;  silty  tertsra;  Mod¬ 
erately  »— aO*a*ad  and  fnetwad;  brawn  to 
gray:  Moderately  hard;  laadnatad  taddlngi 
larcoat  car*  plod  2",  aaot  tl1;  saevn- 
dally  horlaontal;  vary  poor  core;  Ovng 
fa.,  Devonian;  (*h  and  olat) 


Shsl-  arrf  all  to  ton*;  alley  taxtun;  «■»- 
vmethered;  gray;  hard;  laminated  bedding; 
largest  cor*  place  7»,  aaat  1-2";  ae  a  an¬ 
ti  ally  horizontal;  poor  can  ca  11*,  chan 
fair;  Oxang  tm.t  Devonian;  (ah  aod  alat) 


Shat*  and  all  t  a  cone;  alley  tatun)  un- 
vearhared;  gray;  hard;  1 aod  noted  bedding; 
largest  eon  plats  4*,  noot  1-2",  oa  *  an¬ 
ti  al  1  v  Horliontal;  fair  e*n;  Chaojng  fa., 
Devonian;  (ah  and  alat) 


Dw2)7.  Mght  Char 


5/3-5/7/71 .  PIC.  11^9.4 


1 .5  Tggaotl.  brawn.  dr; 


Shale  and  alltstona;  alley  texture;  un- 
wa  the  red :  gray*,  hard;  lasl  ns  tod  hoddlng; 
laryoat  con  place  I*.  aoot  H*  ha  low  11* 
1 -2”  above  II':  essentially  horisontal; 
fair  core  to  31 1 ,  than  good;  Cheating  fa«, 
Devonian;  (eh  end  elst) 


Highly  veatbared  bedrock  (shale);  brown;  dry 
el^oet  sol  1*1  Ik*;  Cheering  fm,  Devonian;  (sh) 


Shale  and  atltsteme;  silty  texture;  moderate- 
ly  weathered;  br«/n  to  gray;  noderately  soft 
to  hard;  le.il noted  bedding;  longest  core  piece 
3*.  ooat  <  1* ;  occasional  clay  seana;  essential¬ 
ly  horizontal;  very  poor  core:  Chemung  fa., 
Devonian;  (ah  and  slat) 


Shale  and  slltstona;  silty  texture;  moderately 
weathered  to  1)*,  then  unvest,  he  red ;  gray;  han); 
laminated  bedding;  longest  cor*  place  4",  mit 
<2";  essentially  horl rortal ;  poor  core,  no 
rselly  good  son**;  Chemung  ft.,  Devonian;  (ah 
and  alar) 


Water  leval  0  24.0*.  caved  9  27.0,(9/7/71) 


1  1,  2.4-4. I* , 

2,  4.3-11.3*, 

3.  11.3-14.2*. 

4,  14.2-77.0*. 

5.  27.0-37.0*, 


100X  roe.  OX  *<y> 
m  rec.  OX  gqp 
1001  rec.  81  *<p 

1001  rec.  n  mj> 
loot  rec.  34X  aqD 


hH?\9,  tight  fmerg-nc- 


8/31 -4/1/71 .  DgC.  1145.8 


Sand,  tilt*  4  clayey,  gravelly;  wall  graded 
eat.  ?0t  grave),  401  sand,  401  fines;  slight¬ 
ly  clastic;  bream;  dry;  alight  pcmeaMUty; 
dsn*#;  homogeneous ;  glacial  till;  (SC-SM) 


**lghly  weathered  shale;  bram;  mol  at;  al¬ 
most  soli -Ilka;  ChaiGung  f».,  Devonian; (sh) 


Shala  and  slltstona;  allty  textura;  unwsathar- 
•d*.  gray;  hard;  highly  fractured,  usually  <2* 
spacing;  essentially  horizontal;  very  poor  cere; 
CTienung  fa.,  Devonian;  (ah  and  slat) 


27.0 

— 

E0M 

NOTE:  Ho  water 
»un  1, 

observed. 

8.0-13.0* 

,  1001  ree.. 

OX  gqp 

hk 

loot 

2, 

13.0-22.8' 

,  10CX  ree.. 

)X  zqD 

m 

*<*> 

3, 

22.8-27.0* 

,  10OZ  rec.. 

OX  XQD 

Dv2)8.  Heht  tmerr 


/71.  DBC ,  1178.0 


Sand,  allty  4  clayey,  gravelly;  well  graded; 
eat.  20t  gravel,  40t  send,  40t  fines;  slightly 
plastic;  brtmm;  dry;  alight  peraeebl  llty ; 
danaa;  H-48;  homogeneous;  glacial  till;  (SC-SM) 


Shale  and  alltstona;  allty  texture;  Mo¬ 
derately  weathered;  gray;  hard ;  laminated 
bedding;  largest  core  place  3",  moat  k-2"; 
essentially  horizontal;  Mostly  vary  poor 
core,  aaeept  good  from  11.5-14.0’,  17.0- 
19.0*;  Chemung  fa.,  Devonian;  (ah  and  alat) 


Shale  and  alltstona;  allty  testurs;  mostly 
unweathered:  gray;  hard ;  laminated  bedding; 
largest  core  place  5",  mostly  l“3";  esaen  . 
dally  horlzoitol;  good  core;  Chcwung  fa., 
Devonian:  (ah  and  slat) 


Highly  weathered  bedrock  (shale);  brown; 
molac;  alooet  soil -Ilk*;  CH«.Tvr»g  fv. , 
Devonian;  (ah) 


Shala  and  alltstona;  allty  texture;  highly 
weathered  and  fractured ;  brown;  Moderately 
•oft  ta  Moderately  hard;  lex! me ted  bedding ; 
fracture  spacing  c 1",  essentially  horisontal; 
wary  poor  eon;  Chema\g  fa.,  Devonian;  (ah 
-gnd_f>atl _ . _ _ _ _ 


Shala  and  alltstona;  allty  taxture;  w- 
was tha red;  gray;  hart;  1  axel na ted  bedding; 
largest  cere  piece  5*,  aoit  1-3";  essen¬ 
tially  horizontal t  good  core;  Cheung  fa.* 
Devonian;  (ah  and  alat) 


watar  level  <*  5.3',  caved  *  (4/7/71) 

«*i  l.  4.5*14,0',  lOOt  rec,  l«t  1Q0 

*.  I4.0-74.0k,  1001  rec,  14t  Mp 

3,  24.0-31,0',  1001  re«,  3«t  N» 

treasure  testa  tabulated  to  narrative. 
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.  A.', 


iwl  (  *»«  |  IkCbS 


;  alley  I 
I  and  fnctuni;  fcww >  U 
l  tell;  baddlng; 

r  moot  « 1*;  MMm* 


t  (ah  and  lilt) 


*;  alley  i 
ft  »wrt;  lmainatad  baddl««| 
«at  1-1*;  miw 
.  ar  core  to  »*,  than 
Site.,  Davn&an;  (ah  and  a  lac) 


•taw;  allty  tntunt  w>* 
fl  terti  lwdnatte  baddlng; 

f,  WMt  1-J* ,  MUD* 

fair  can;  Ctewni  h. , 

M  .1.0 


:ooa ;  allty  tMturt;  un- 
;  hard;  lao&natad  baddlng; 

(piece  t-,  aoet  1-4-  below  31*, 
l*t  essentially  hart  ton  tal ; 

Jl* ,  titan  Rood;  Cteam|  fa. , 

l  and  alat) 


Mi.ov 

1*3% 

!».*% 

T.O* 

T  .0% 


cavad  (*  27.0, (1/7/71) 

loot  rue.  ot  aqg> 
951  roe.  01  *<g> 
1001  rac.  It  R(J> 
loot  rac.  n  RQD 
1001  rac.  341  *<J> 


■  8/31-8/1/71.  PIC .  mi. I 

I*  cl ay ay,  gravelly;  wall  traded 
■Ptl,  40t  a and,  40t  float;  allght- 
EWown;  dry;  alight  permeability; 
-  i;  glacial  till;  /sc-sw) 


I  a  Sat  a;  brown;  motet:  al- 
Cbemmg  fa.,  Devonian; (ah) 


Kltstone;  alley  feature;  mo- 
hered;  gray;  hard;  laalnitad 
Cora  ptaca  V,  moat  t-2"; 

1  horliontal ;  aoatly  vary  poor 
fraa  11.5-14.0',  17.0* 
fa.,  Devonian;  (ah  and  alat) 


ltstona;  allty  taxture;  mostly 
gray;  hard;  laminated  baddlng; 
plaea  5*,  neatly  1-3*;  eaaan 
octal ;  good  cora ;  Chawung  fa., 
h  and  alat) 


Hlfitmt;  alley  t«afure;  tat 
Lfny;  hart;  laaingtad  baddlng; 
R  flaca  5*,  aoat  1-J*;  easen 

laantal ;  good  om|  Cteaanmg  fa, 

Uh  and  alat) 


•  5*5%  cewd  #  t.J%  (f/7/71) 

HM*.  tOOt  rae,  in  iqp 

lOOt  ra«,  141  19 

1-31.0%  1001  rac,  Jtt  19 

Me*  tabulae  ad  (s  iwmtini. 


1X740>  Maht  tterrcancT  Splllwy.  8/1  8/2/7%  j»£.  1140,^ 


83 

114 

m 

_s.a 

Sort,  allty  4  clavoy,  geavelly;  wall  grad 
mi \  aat.  281  graval,  351  sand,  401  flnaa; 
allghtly  plaatlc:  brawn:  dry;  alight  par 
■mobility;  denee;  tea Hp*W ;  glacial 
till;  (SC  W) 

84 

5 9/.1 

at 

Highly  wsthvFvd  shale ;  brown;  moist; 
■last  aot 2  tfks;  Ch swung  fa.,  Devonian; 

(•b) 

m 

tn 

rac. 

Ot 

*9> 

Steals  and  ailtstane;  allty  tntura;  ao- 
darataly  waattearad,  than  vrweschered; 
brown  ta  gray;  aodarataly  bard  ta  bard; 
iMdtwtad  baddlng;  fracture  a  pacing  <1*; 
aaavntiatly  horlsontal;  poor  cora; 

Ctea— ng  fa.,  Devonian;  (ah  and  slat) 

.13.0 

* 

lot 

loot 

roe. 

tn 

RQP 

2o.a 

Shale  and  atltatona;  ct ley  lecture ;  no 
daratsly  vaatharad;  brown  to  gray;  mo- 
darately  bead  to  hard;  laminated  baddlng; 
fracture  Spacing < 1*;  essentially  horl 
son tel:  poor  core;  Cheaung  fa.,  Devonian; 
(ah  and  slst) 

i 

nt 

toot 

rac. 

01  | 
Rqo 

t 

23.0 - 

Shale  end  elltetone;  silty  tee Cure ;  mo¬ 
derately  weathered  to  22.0*,  than  un 
weathered;  gray;  hard;  laminated  bedding; 
longest  core  piece  I*,  most  <  I*;  essen¬ 
tially  horlsontal ;  poor  core;  Chs*nung 
fa.,  Devonian;  (ah  and  slst) 

KOH 

MOTE:  Mo  water  observed,  caved  O  6.0*. (4/7/72). 

Run  I,  7.713.0*,  821  rae,  01  RQD 

2,  13.0  20. 8*.  100t  rac,  01  RQp 

3,  20.8  21.0*,  I00t  rye,  Ot  RQD 


W351. 

rrtnc iMl  Sullln.  S/J0/M.  DIC.  1101.7 

14 

24 

100/. 5 

8H 

5.2 

Craval,  sandy,  silty;  poorly  graded;  ast. 
40X  gravel,  251  sand,  151  fines;  slight¬ 
ly  elastic;  gray  brown;  dry  to  4*,  then 
wat;  moderate  permeability;  nedlxm  den¬ 
sity,  tell  24',  poorly  stratified;  allu 
vial:  (CM) 

NX 

86t 

rac. 

Ot 

* <r> 

Shale  and  slltstonc;  allty  tcature;  un- 
weathered;  gray;  hard;  laminated  bedding: 
longest  cora  piece  3",  aost  3/**- 3*; 
essentially  horlsontal;  fair  to  good  core 

1  Cheaung  fm. ,  Devonian,  (ah  and  slat) 

15.1 _ 

tOM 

Wit:  Watar  laval  4.0«,  cavad  5.2»,  (8/2/71). 

Run  1,  5.215.2*,  8*1  rae,  Ot  RQD 


u 

loot 

roc* 

n 

_ 22.0  _ 

n>*U  vM  itluu-ia;  .lit,  inm> -. 
weathered;  gray:  hart;  laci-atod  baddlng; 
Joneest  core  piece  4*,  moot  I-2*j  assan. 
tlally  horlsontal ;  sood  core;  Chemung  fa... 
Devonian:  (ah  and  slst) 

COW 
MOTT : 

Water  level  4.0*.  cavad  >  4.f*  (8/2/71) 

1,  12.0-22.0*,  lOOt  vac,  71  RQD 

PH-353. 

Principal  Syfljwve  4/24/71.  DBC.  1101.4  8 

18 

37 

13 

38 

_ 7.4_ 

Crav* 1,  sandy.  Silty:  poorly  graded;  e*t. 

45t  graval,  251  sand,  101  fi  «*;  slightly 
plastic;  brown  to  gray;  dry  to  wat  rt  \.7*% 
woderats  ta  rapid  penae ability;  medium  ta 
denaa,  ltelJ-37»;  poorly  stratified;  alluvial 
(CM  CP) 

n 

33 

18 

28  - 
54 

58 

53 

_ 21 .€ _ 

Silt  and  clay,  sandy,  gravelly;  poorly  trad¬ 
ed;  cat.  151  gravel,  ISl  sand,  701  fines; 
slightly  plastic;  gray,  moist:  ImperrwaVe; 
very  stiff  ta  hart,  te»lft-*8;  honogeoeoui ; 
glacial  till;  (0.-70.) 

R*i 

_ 72.0 _ 

■■'lghlv  weathsred  bedrock;  brown;  rslM!  at* 
-nost  Clll  like:  Chemung  fm.,  Devonia  (ah). 

IO 

too. 
ric. ' 

in 

•3b 

r 

Shale  and  slltstonc;  silty  tsxture;  un  - 
weathered;  grey;  hart:  lalnated  oeddi  -g; 
longest  core  piece  5",  most  e«aer.- 

t tally  horlsontal;  good  core;  Cherrung  fr- , 
Devonian;  (sh  and  slst) 

*01  • 
Nf-r 

«arer  level  1  5.?',  caved  *  lfl.!*,  (8/2/71). 

Run  1,  22.327.0*,  1301  rec,  151  RQD 

OH 3 54. 

Principal 

Spill wav.  8/27  8/30/71.  DBC.  1388.3 

L  o*j_ 

Topsoil,  brown,  dry 

78 

43 

25 

i 

_ 5.7 

Craval,  sandy,  silty;  poorly  graded;  eat. 

50*  gravel,  25*  sand,  25t  fines;  slightly 
plaettc;  brown  to  gray;  dry  ca  wat  L-  4.2*; 
moderate  permeability;  wedives  to  very  dense, 
>*2S  78:  poorly  stratified;  alluvial; 
r*  CP) 

100/ .4 

•N 

to 

71 

SUt  snd  «tsf.  v/ssnC  art  (rsveli  peer  If  gteSeSi 
•st.  »5X  grawl .  »»  ssrt.  TOR  fleesi  sllghcl? 
p) satin  gray*  Mini  leperaaaslei  RsrC.  Ml-tei 
haeagaeeevai  Kills  iCL*fC) 

27 

42 

20 


S3 

a 

1I8/.8 


Hnclpal  Spillway.  8/24/71.  DK.  1101.8 


Craval,  aandy,  allty;  poorly  gradad;  a«t. 
651  graval,  251  aand,  I0t  float;  alight 
ly  plaatlc;  brown  to  gray;  dry  to  vat  9 
4.3*;  aodarata  Co  rapid  permeability; 
aadiua  to  darna,  fte|7*42;  poorly  strati 
flad;  alluvial;  («-») 


Silt  and  clay,  w/aand  and  graval;  poorly 
graded:  cat.  J31  graval,  lit  aand,  70t 
fines;  allghtly  plastic;  gray;  moist; 
tsparwoabla;  bard,  teJHIi  homogeneous; 
glacial  till;  (a- ML) 


/SUIT 


no  as 
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DATED  1970,  SCALE  I  250,000 


Newtown- Hoffman  Watershed  Project 
Floodwater  Retarding  Dam  Site- 18 


*  -  .j 

...  .1;  •  •*:  .??*.-■ ,  ,. 

,r>  '  v:  ’ 

■■■*.  ...  '  f  *'  V*-  *  -  s 


GEOLOGY  MAP 


IKVl’l’OIXINLV 


»t  lift  MlftCULtNC  All  SMITH  CO  POM  PA  L T 1 9  SO .10  78 


LEGEND 


CANADAWAY  GROUP 
800  1200  It  1240  370  m ) 

Machias  Formation— shale,  siltstone.  Rushford  Sand 
stone:  Caneadea,  Canisleo,  and  Hume  Shales.  Can 
aseraga  Sandstone:  South  Wales  and  Dunkirk  Shales, 
tn  Pennsylvania  Towanda  formation  -shale,  sand 
stone. 

JAVA  GROUP 
300-700  It.  (90  210  m ) 

Wiscoy  Formation-sandstone.  shale  Hanover  and 
Pice  Creek  Shales. 


WEST  FALLS  GROUP 
1100  1600  tt  (340  490  m.j 
JW  Nunda  Formation— sandstone,  shale 

'W,  West  Hill  and  Gardeau  Formations— shale,  siltstone: 
Roricks  Glen  Shale,  upper  Beers  Hill  Shale.  Grimes 
Siltstone. 

I>w  lower  Beers  Hill  Shale.  Dunn  Hill.  Millport,  and 

Moreland  Shales. 

Ow.  Nunda  Formation— sandstone,  shale:  West  Hill 

Formation— shale,  siltstone.  Corning  Shale 
Dad, i,  New  Milford"  Formation— sandstone,  shale 
Dwip.  Gardeau  Formation— shale. .  siltstone.  Roricks  Glen 
Shale 

f)w  Slide  Mountain  Formation— sandstone  shale  con 

glomerate. 

Dwm  fleers  Hill  Shale:  Grimes  Siltstone,  Dunn  Hill,  Mill 
port  and  Moreland  Shales 


wMm- 


SONUA  GROUP 
200  1000  ft.  (60  300  m  > 

In  west:  Cashaqua  and  Middlesex  Shales 
In  east  Rye  Point  Shale.  Rock  Stream  ("Enfield") 
Siltstone.  Pulteney.  Sawmill  Creek,  Johns  Creek,  and 
Montour  Shales 


GENESEE  GROUP  AND  TULLY  LIMESTONE 
200  1000  ft  (60  300  m  ) 

West  River  Shale;  Genundewa  Limestone;  Penn  Yan 

and  Geneseo  Shales;  all  except  Geneseo  replaced 

eastwardly  by  Ithaca  Formation— shale,  siltstone 

and  Sherburne  Siltstone 

Oneonta  Formation— shale,  sandstone 

Unadilla  Formation— shale  siltstone 

Tully  Limestone. 


L0CKP0RT  GROUP 
80-175  ft.  (25-55  m.) 

Oak  Orchard  and  Penfield  Ootostones,  both  replaced 
eastwardly  by  Sconondoa  Formation— limestone, 
dolostone 
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SUBJECT 


TO: 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE  -  Soil  Meet-  ':ics  laooratory 
800  "J"  Street,  Lincoln,  Nebraska  6851. 

ENG  22-5,  New  York  WF-08,  Newtown-Hoffman  DATE:  March  13>  1972 

Site  No.  18  (Chemung  County) 

Richard  L.  Phillips,  State  Conservation  Engineer 
SCS,  Syracuse,  New  York 


ATTACHMENTS 


2 

3 

4 

5 

6 

7 

8 


Form  SCS-35^j  Soil  Mechanics'1  Laboratory  Data,  1  sheet. 

Form  SCS-128,  Consolidation  Test,  1  sheet. 

Form  SC3-127,  Soil  Permeability,  1  sheet. 

Form  SCS-355A  &  B,  Triaxial  Shear  Test  Data,  2  tests,  ^  sheets. 

Form  SCS-352,  Compaction  and  Penetration  Resistance,  2  sheets. 

Form  SCS-353>  Soil  Classification,  1  sheet. 

Form  SCS-357)  Summary  -  Slope  Stability  Analysis,  2  sheets. 

Form  RT3C-FW-ENG-42,  Determination  of  s  and  Probable  Joint  Gaps,  1  sheet 


INTRODUCTION 

The  proposed  71-foot  high.  Class  "C"  hazard  dam  is  located  in  the  Allegheny 
Plateau  physiographic  area  of  south  central  New  York. 

The  major  engineering  problems  appear  to  be  controlling  seepage  from  the 
high  water  tables  in  the  abutments,  under  the  iam,  and  through  possible 
differential  settlement  cracks  at  the  base  of  the  right  abutment. 


DISCUSSION 


FOUNDATION 

A.  Classification.  Two  to  6  feet  of  alluvial  gravel  overlie  the  glacial 
till  in  the  left  half  of  the  flood  plain  and  the  shale  bedrock  in  the 
right  side  of  the  flood  plain. 

The  right  abutment  consists  of  shale  and  siltstone  of  the  Chemung 
formation  with  C  to  8  feet  c.f  silty  sand  blanketing  the  upper  slopes. 
The  surface  of  the  bedrock  is  weathered  to  depths  y.  to  6  feet. 

The  left  abutment  ’onsisis  of  glacial  ’■ill  to  the  1ep~ns  investigated 
(up  to  52’).  Th^  upper  portion  in  the  surface  6  ‘c  18  feet  i j  SM  and 
3C-3M,  and  the  underlying  till  is  CL-ML. 

B.  Dry  Uni’  Weight.  Standard  penetration  tests  yielie:  bio u  •'our.ts  of  10 
to  57  blows  per  foot  in  the  gravelly  alluvium  and  the  glacial  till  in 
the  flood  plain.  Most  of  the  blow  counts  were  in  tr.e  range  of  2C  tc 
30  blows  per  foot. 
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Blow  counts  in  the  glacial  till  ii  the  left  abutment  were  generally 
greater  than  those  in  the  till  underlying  the  flood  plain. 

C.  Shear  Strength.  The  high-blow-count  gravelly  flood  plain  alluvium  is 
expected  to  have  minimum  shear  parameters  of  0  =  35°  and  c  =  0  psf. 

The  underlying  dense  till  is  expected  to  be  as  strong  or  stronger  than 
the  gravelly  alluvium. 

D.  Permeability.  Low  to  moderate  artesian  pressures  were  reported  in  the 
emergency  spillway  test  holes.  Field  permeability  tests  in  the  bedrock 
of  the  right  abutment  gave  permeability  rates  up  to  5  fpd. 

Hie  gradation  of  the  alluvial  material  "A"  with  a  D^q  size  of  0.6  to 
0.8  mm  indicates  permeability  rates  of  300  to  600  fpd. 

EMBANKMENT 

A.  Classification.  Moot  of  the  embankment  material  will  consist  of  gravelly 
glacial  till  from  the  borrow  area  and  emergency  spillway  excavations. 

The  2  samples  submitted  to  the  SML  were  GC  materials  with  28$  and  30$ 
gravel,  25$  and  24$  sand,  and  47$  and  46$  fines.  Liquid  limits  of  the 
2  samples  were  25  and  27  and  the  plasticity  indices  were  8  and  10. 

The  deeper  glacial  till  in  the  emergency  spillway  excavation  is  finer 
textured  than  the  above  GC  samples.  Sample  504.1  was  classified  as 
CL-ML  in  the  New  York  laboratory. 

Some  shale  and  siltstone  wil'l  be  available  from  the  right  emergency 
spillway  excavation. 

B.  Compacted  Dry  Density.  Standard  Proctor  compaction  tests  (ASTM  D-698, 
Method"  a)  were  made  on  the  minus  No._  4  fraction  of  the  2  gravelly 
borrow  samples.  Maximum  dry  densities  of  125-0  pef  and  125-5  pcf 
were  obtained  from  the  tests.  Optimum  moisture  contents  were  11$  for 
both  tests. 

C.  Shear  Strength.  Consolidated  undrained  triaxial  shear  tests  were  made 

on  the  minus  No.  4  fractions  of  both  of  the  GC  samples.  The  I. 4-inch 
diameter  shear  specimens  were  molded  to  96$  of  Standard  density  at 
moisture  contents  approximately  2$  wet  of  cp'imum.  The  test  specimens 
were  back  pressured  in  the  shear  machines  from  '3  10?  psi  to  obtain 

full  saturation.  Pore  pressures  were  measured,  and  effective  stress 
parameters  were  determined.  The  shear  test  data  was  interpreted  to 
give  Mie  following  values: 
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D.  Consolidation.  A  one -dimensional  :onsolidat ion  test  was  made  on  the 
minus  No.  4  fraction  at  '*856  of  Standard  density  (122.0  pcf).  The 

2. 5 -inch  diameter  test  specimen  was  molded  slightly  wet  of  optimum 
and  then  saturated  at  the  start  of  the  loading  in  the  consolidation 
test.  The  test  specimen  was  loaded  to  16,000  psf.  Under  the  10,000  psf 
load  for  the  base  of  the  proposed  71 -foot  high  embankment  the  test 
specimen  consolidated  approximately  2$.  The  average  embankment  settle¬ 
ment  across  the  flood  plain  is  estimated  to  be  approximately  1 %. 

E.  Permeability.  A  falling  head  permeability  test  on  the  consolidation 
test  specimen  shows  an  initial  permeability  rate  of  approximately 
0.0025  ft/day. 

STABILITY  ANALYSIS 


The  stability  of  the  proposed  71-foot,  high,  Class  "C"  hazard  embankment  was 
analyzed  using  a  modified  Swedish  circle  method  (Fellenius)  and  a  sliding 
block  analysis. 

Ibtal  stress  shear  parameters  of  0  =  lb6  and  c  =  850  psf  for  the  compacted 
embankment  materials  gave  the  lowest  safety  factors  in  the  embankment -only 
analysis  of  the  maximum  section.  The  full  drawdown  analysis  of  the  3:1 
upstream  slope  gave  a  safety  factor  of  1.57  (trial  No-  4) .  The  steady 
seepage  analysis  of  the  2^:1  downstream  slope  with  a  drain  at  c/b  =  0.6 
shows  a  minimum  safety  factor  of  I.56  (trial  No.  2). 

A  sliding  block  analysis  of  the  2^:1  downstream  slope,  using  shear  parameters 
of  0  =  35°  and  c  =  0  psf  for  the  flood  plain  alluvium,  gave  a  higher  safety 
factor  than  the  embankment-only  Swedish  circle  analysis. 

CONCLUSIONS  AND  RECOMMENDATIONS 

A.  Site  Preparation  and  Centerline  Cutoff.  Actual  *:est  values  for  the 
consolidation  potential  of  the  foundation  alluvium  av.i  glacial  till 
are  not  available.  Past  experience  indicates  SM  material  with  blow 
counts  of  10  to  30  blows  per  foot  :an  be  expected  tc  have  consolida¬ 
tion  potentials  of  2$  to  5$  under  the  iO.OOC  psf  load  of  the  proposed 
71 -foot  high  embankment..  Settlement  calculations  were  made  assuming  an 
average  foundation  consolidation  of  3 %  for  the  upper  20  feet  of  the 
flood  plain.  Compressibility  of  the  material  below  2C  feet  was 
considered  negligible. 

Assuming  a  consolidation  potential  in  the  alluvium  and  till  at  the 
base  of  the  rtcn  right  abutment  1  zero  compressibility  ir.  the  shale 
bedrock  abutment,  a  inferential  settlement  of  C.C3  ft /ft  was  calculated 
for  the  1:1  slor°  cf  ?h°  lower  abutment.  The  low-plasticity  embankment 
materials  overlying  the  steep  lower  abutment  may  crack  under  this 


% 
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differential.  The  differential  settlement  can  be  reduced  by  replacing 
the  questionable  alluvium  (with  an  assumed  j %  consolidation)  with 
compacted  till  with  a  known  consolidation  potential  (2$  according  to 
the  test  data).  It  may  also  be  possible  to  spread  the  differential 
settlements  over  a  wider  area  by  backsloping  the  abutments  in  the 
steep  lower  portions.  An  additional  protective  measure  would  be  to 
provide  an  embankment  zone  over  the  lower  abutment  of  broadly  graded 
sand  and  gravel  that  would  be  highly  resistant  to  a  concentrated  leak. 

Tiie  GP-GC  alluvium  (Material  A)  with  cobbles  up  to  6  inches  and  a  Dg^ 
size  of  approximately  2  inches  would  bridge  most  cracks  that  appear 
likely  to  occur.  The  broadly  graded  gravel  is  a  Class  I  material  for 
resisting  concentrated  leaks  according  to  Sherard's  classification  in 
his  article  "Earthquake  Considerations  in  Earth  Dam  Design,"  Journal  of 
the  Soil  Mechanics  and  Foundations  Division,  Proceedings  of  the  American 
Society  of  Civil  Engineering,  Vol.  93>  No.  SM^,  July  1967. 

It  is  suggested  the  lower  right  abutment  be  backsloped  as  far  as  possible 
with  ordinary  earth-moving  equipment  and  that  the  glacial  till  in  the 
lower  left  abutment  be  backsloped  to  a  3:1  or  flatter  slope. 

A  25  to  to-foot  wide  cutoff  trench  through  the  gravelly  alluvium  is  sug¬ 
gested  based  on  the  w  =  h  -  d  relationship  as  given  in  the  Bureau  of 
Reclamation's  "Design  of  Small  Dams,"  p  168,  to  reduce  the  seepage  under 
the  dam.  Side  slopes  of  the  cutoff  trench  of  1:1  or  flatter  are  adequate 
Backfill  the  cutoff  trench  with  the  gravelly  till  (Material  B)  and  com¬ 
pact  to  a  minimum  density  of  of  Standard  (ASTM  D-698,  Method  A). 

B.  Principal  Spillway.  The  sloping  bedrock  surface  under  the  principal 
spillway  at  the  proposed  location  presents  a  condition  that  is  quite 
difficult  to  analyze,  and  we  do  not  have  accurate  foundation  consoli¬ 
dation  information.  A  simplified  situation  with  a  level  bedrock 
surface  and  20  feet  of  compressible  foundation  material  with  a  3$  consoli 
da t ion  potential  was  assumed  for  estimating  purposes.  The  assumed  situ¬ 
ation  was  analyzed  using  the  method  of  Technical  Release  No.  2°  (Rev.). 
The  analysis  (see  attached  Form  RTSC-FW-ENG-^2)  shows  a  horizontal  strain 
of  approximately  0.C02  ft/ft.  The  sloping  bedrock  situation  ss  the  .'ie 
with  5  feet  of  compressible  material  in  the  upstream  portion  and  25  feet 
in  the  downstream  portion  is  expected  to  be  less  severe  than  the 
simplified  condition  that  was  analyzed. 

A  angle  of  28°  is  suggested  for  conduit  loading  calculations. 

C.  Drainage .  A  foundation  *  ranch  drain  at  c  "c  =  v  .6  i.  re  ;:mr.e.-.d5  i  a:r:ss 
the  flood  plain  and  in  the  left  abutment  fallow  permanent  pool  elevation 
to  control  seepage  that  bypasses  the  centerline  cutoff  and  tc  safely 
outlet  seepage  from  the  high  wat er  tables  in  the  abutments.  A  blanket 
drain  is  recommended  below  the  permanent  pool  ele /a  *■  ior:  on  'the  shale 
bedrock  of  the  lower  right  abutment  from  c/b  =  0.6  to  c/b  =0.6.  A 
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coarse-grained  filter  material  sum  as  ASUi  D-bUG  -  No.  78  or  No.  68 
will  be  adequate  to  drain  the  alluvial  gravels  and  the  gravelly  till. 

D.  Embankment  Design.  The  following  are  recommended : 

1.  Place  the  gravelly  GC  glacial  tills  in  the  center  and  downstream 
sections  at  a  minimum  density  of  96^  of  Standard  (ASU4  D-698, 

Method  A  or  Method  C). 

2.  Provide  an  embankment  zone  of  the  on-site  gravelly  alluvium 
(Material  A)  over  the  foundation  drain  and  adjacent  to  the 
lower  right  abutment  to  provide  high  resistance  to  concentrated 
leaks  that  could  develop  due  to  differential  settlement.  Extend¬ 
ing  the  GP-GM  gravel  zone  all  the  way  across  the  flood  plain  will 
provide  a  higher  level  of  protection  from  piping  in  the  entire 
lower  portion  of  the  dam.  A  massive  section  (10  feet)  will  serve 
as  a  filter  for  the  gravelly  till  (Material  B)  and  also  be  a  self- 
healing  material  by  forming  its  own  filter  in  a  crack. 

3.  Place  the  silty  till  (Material  C)  in  the  upstream  portion  of  the 
embankment  at  a  minimum  density  of  98$  of  Standard. 

b.  Selectively  place  the  shale  borrow  materials  in  the  upper  portion 
of  the  downstream  section  above  the  phreatic  line  using  a  methods 
specification  that  gives  a  firm  mass. 

5.  Provide  3:1  upstream  slopes  and  2j:l  downstream  slopes. 

6.  Provide  an  overfill  of  1.0  foot  to  compensate  for  residual 
foundation  and  embankment  settlement. 

E.  Emergency  Spillway.  Horizontal  drains  into  the  abutment  at  the  contact 
between  the  "B"  and  "C"  tills  and  at  grade  in  the  outer  slope  of  the 
emergency  spillway  excavation  should  be  considered  in  the  left  abutment 
to  assure  a  stable  slope,  as  the  materials  have  a  local  history  of 
slipping. 
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